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ve sion 45 The trouble is, it 


right place in order to be pro- 


has to go to the 


ductive. That’s the reason we 
developed the new Paradox* 
Workgroup Edition. The only 
database with superior SQL 
connectivity and workgroup 
information sharing. 


Share data easily with 
any workgroup 


First we built in support 

for SQL servers, including 
Borland’s InterBase, " Sybase/ 
Microsoft,? and Oracle, so you 
can work with information 


from corporate databases as if it 
were on your desktop. But we 
didn’t stop there. We added the 
Workgroup Desktop to distrib- 
ute the data where it’s needed. 
Now anyone with a Workgroup 
Edition of Borland Paradox 

(or Quattro® Pro) can exchange 
data over local and wide area 
networks, or via electronic 
mail.* You can establish and 
modify workgroups instanta- 
neously to meet the needs of a 
given project or organizational 
structure. And there’s no need 
to buy expensive hardware 
upgrades or learn separate 
“workgroup” software. 
Everything you need is built-in! 


You can share virtually 
any type of data—Paradox or 
dBASE?’ tables with associated 
indexes, SQL data, OLE or 
multimedia objects, forms, 
reports, and queries, and even 
non-Paradox files such as 
WordPerfect documents, or 
entire applications. You simply 
“publish” the information to 
your list of workgroup mem- 
bers. Whenever you update a 
version of the published data, 
your selected "subscribers" 
automatically receive the new 
information. Everyone is more 
efficient because everyone is 
working with the same up-to- 
date information. 
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PROCESSORS 


Intel Pushes the 80x86 


In terms of sheer processing power, 
Intel is behind the RISC curve. lis next- 
gencration Pentium may only keep 

the gap from widening. But that may be 
cnough. 


OPERATING SYSTEMS 


Apple Opens the Mac OS........... 24 
After years of carefully guarding its 
Macintosh system software, Apple 
(Cupertino, CA) is taking steps to spread 
the Mac OS to several different 
platforms. 


PC VIDEO ACCELERATORS 


Video Acceleration in the 

Fast Гапе............................ 28 
Two coalitions, VESA and an Intel-ATI 
pairing, have offered new graphics 
standards to speed digital video across 
the desktop. 


DISPLAY TECHNOLOGY 


35mm-Size Display Has VGA 


Thanks to Kopin’s Smant Slide 
technology, it may not be long before 
you can wear a head-mounted display 
that's about the size of a 35mm slide yet 
sports 640- by 480-pixel VGA 
resolution, 


Motif Offers Variation on 


Motif says its active addressing offers 
the best of both worlds—the low cost of 
passive matrix and the fast response of 
active matrix. 


WINDOWS DATABASES 


New Access Targets Wider 
Audience ..................... —M" 40 
Access 2.0 is what Microsoft wanted 
Access 1.0 to be: an easy-to-use, full- 
featured, relational database for 
Windows. 


NEW PRODUCTS 


What's New ........................ 252 
RediDockit and DigiDial provide 
wireless control for your PC; Rapport 
Script brings object-oriented word 
processing to Unix; Internet-In-A-Box 
lets you access the Internet from your 
PC; and more. 
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NEW SYSTEMS 


Apple, IBM Bring 
PowerPC to the Desktop 44 
BY TOM THOMPSON AND BOB RYAN Ё 
The first PowerPC systems for the 
desktop provide many pleasant 

surprises, especially low price. 
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SPECIAL REPORT: THE RISC DECISION 


Windows on RISC 
BY STEVE APIKI Emulating Windows on even the fastest. 
RISC workstation might mean disappointing performance. 


Intel, ТІ Show Off the 486DX4—112 


Emulation: RISC's Secret Weapon 
BY TOM R. HALFHILL Emulation is beginning to appear - 


m 


as an integral feature in some new operating systems, and i its 
ambitious goal is to shield users from the incompatibilities of 
. different hardware and operating-system platforms, - 


The Power Mac's Run-Time Architecture EE 
BY RANDY THELEN The RISC-based Power Mac uses a _ 
dramatically different application architecture that provides 
compatibility with past applications and future applications. 


Developing for RISC — 139 
BY ALEX LANE RISC development tools must offer 
more variety and greater ease of use. 


Porting to RISC: Not Just a Recompile—142 


Justifying NT M9 
BY JON UDELL Available on RISC, CISC, and SMP platforms, 
. Advanced Server and SQL Server make NT a viable chou to 
provide file and database services to your LAN. 


How We Tested SQL Server on NetWare, 05/2, and NT-—150 
SQL Server for NT on CISC and RISC—158 
.LAN Operating-System Testing—164 
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OBJECT DATABASE SYSTEMS 


Object Databases n 
BY RICHARD MARLON STEIN 

Object-oriented DBMsSes solve the problem of storing persistent 
data from an object-oriented application. 


The Object Database Standard—82 


e. » " e. The Great Debate 85 
е 


- T : BY CRAIG S. MULLINS 

To store complex data objects, 
. relational database systems must 
perform expensive and CPU- 
intensive transformations becausc 
of their simplified storage 
capabilities. Object database 
systems and object-oriented 
programming languages make it 
possible to store and access such 
data in an easy, efficient manner. 
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COMMUNICATIONS 


Almost as Good as Being There 
BY HOWARD EGLOWSTEIN | 


Microfield Graphics’ SoftBoard and AT&T's 
DataPort 2001 Multimedia Communicator enhance 


long-distance teleconferencing. 
Whiteboarding with Software—178 


PRINTING 


Multiprotocol Print Server - 
BY BEN SMITH 


DEVELOPMENT TOOLS 


113 Mac Programming Power Tools 199 
BY RAYMOND GA CÓTÉ | 

Cóté finds Mainstay's new.C and BASIC 
programming environments for the Macintosh hard 
to pigeonhole and harder to resist, 


NIC Update: % , 

22 New Ethernet Cards 229 
181 !6-0 NICs from Asia, evaluated by the Taiwan- 

based independent testing lab LANBit Computer. 


A $695 multiprotocol print server-from Axis 


Communications connects as many as three printers 
directly to Ethernet LANs, providing equal access to 
PCs, Macs, and Unix machines. The NPS 550's 
virtual printer technology simplifies configuration . 


and administration. 


NETWORKS 


Easier Ethernet 
BY BARRY NANCE 


Plug Tut Systems’ $99 Silver Streak adapter onto 

_ your Ethernet card, and you can string inexpensive, 
easy-to-install silver-satin phone cord instead of thin 
Ethernet. The Silver Streak allows full 10-Mbps _ 
Ethernet speed over the UTP phone cord. 


Ethemet Cabling Methods—186. 
Verifying Your LAN Cables—188 
Multimedia Presentations 
BY SHELLEY CRYAN —— 


"Time-line-based presentation software can enliven a 
traditional computer-based presentation with motion, 
animation, video, sound, and interactive controls. 
Cryan evaluates the best multimedia presenters for 


Windows and the Mac. 


Objects in Use 99 
BY RUSSELL KAY 

The object-oriented approach looks 
great in theory—but what’s it like 
out in the field? Here’s a look at 
how object database technology is 
being used in a varicty of real- 
world applications—the reasons, 
the benefits, the drawbacks, 
product selection, and wish lists. 
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HIGH-END SYSTEMS 


Lab Report: 206 
57 PCs That Set the Pace 

Should you buy a high-end 486 or a Pentium? 
We evaluate 37 66-MHz 486DX2 systems and 
20 Pentium systems to find the best performers 
185 for Windows, Unix, and DOS applications. 


Best Pentiums for Windows—208 
How We Tested—210 
Best Pentiums for Unix—211 


Best ISA 4865 for 
Windows—215 | 
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for Windows— 
217 


Best 4865 for 
Unix—219 


189 Best 4865 for 
DOS—221 
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Mentions—222 
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Achievements— | 
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Hands On 


SYSTEMS DESIGN 
Under the Hood: 
The Power Mac’s Run-Time 


Architecture................... 131 


BY RANDY THELEN Power Mac 
offers backward compatibility and 
support for futurc developments. 


PROGRAMMING 


Some Assembly Required: 
Developing Applications 

2. P—— MET 
BY TOM CHRISTIANSEN This 
widely supported public domain 
language can casily solve many 
general programming problems. 


PROGRAMMING 


Beyond DOS: 
Essential Reading ............ 231 
BY JON UDELL A look at four 


recent books on Windows NT, 
Win32, and OLE 2. 
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Pournelle: 

What's Hot, What's Not...... 241 
BY JERRY POURNELLE It's time 
once again for the annual User's 
Choice Awards from Chaos 

Manor. 


Books and CD-ROMs: 

Internet Resource Guide ......41 
BY DAVE VISLOSKY, 

RICH FRIEDMAN. ROGER GOODE, 
AND LEE ZASLOW "Thousands of 
Internet listings, govemment 
information on CD-ROM, 
computer design, and repetitive 
strain injuries. 


Commentary: 

The First Bug ................. 308 
BY FRED R. SHAPIRO Exposing 
the myth of the first bug. 


Editorial ........................ 10 
BY DENNIS ALLEN 
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Compression problems, the 
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comparison, and Mac SCSI hints. 
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From BIX: Join "listings/frombyte94" 
and select the appropriate subarea (1.е., 
"apr94"). 


From the UUNET:ftp to ftp.uu.net, log 
on as "anonymous," and enter your user 
ID as your password. Type 
"cd/published/byte" and type "DIR." 
Files appear in subdirectories arranged 
by month. 


From the BYTE BBS at 1200-9600 bps: 
Dial (603) 924-0820 and follow the 
instructions at the prompt. 
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DOS/WINDOWS 


Intel Pushes the 80x86 
Envelope ................. A 


Intel fights to regain ground against its 
RISC competitors with the development 
of its ncxt-generation 300-MIPS 
Pentium, the P6. 


New Access Targets Wider 
Audience.......................40 
Access 2.0, a feature-rich relational 
database for Windows, strikes the right 
balance between ease of use and 
programmability. 


Apple, IBM Bring PowerPC 
to the Desktop.................44 


IBM hopes to establish a new standard 
architecture for the PC with its Power- 
PC-based Power Personal desktop 
systems. 


Windows on RISC ............109 


Emulating Windows applications on 
RISC systems still falls far short of 
running applications at native speed on 
Intel-based Windows machines. 


Emulation: RISC's Secret 
Weapon .......................119 
Microsoft and Apple want to ensure that 
their competing operating systems will 
spread to nonnative platforms on 
"officially" sanctioned emulators. 
Microsoft's licensing of the Windows 
API source code to Insignia Solutions 
has resulted in SoftWindows, an 
MS-DOS/Windows emulator. Mean- 
while, Apple is readying its own emula- 
tion technology. 


Almost as Good as 
Being There. ........... — y 


Two new hardware technologies en- 
hance long-distance teleconferencing. 
Microfield Graphics’ SoftBoard comes 
with Windows software for capturing 
your whiteboard sessions. AT&T's Data 
Port 2001 Multimedia Communicator 
comes with DataBeam's FarSite for 
Windows, electronic whiteboarding 
software for collaborative presentations. 


Multimedia Presentations. ..18 9 


Time-line-based presentation software 
takes advantage of the new breed of 
multimedia-capable Windows PCs. 
Multimedia presenters such as Action, 
Astound, Super Show and Tell, and 
Q/Media can add a range of media ele- 
ments to your electronic presentations. 


57 PCs That Set the Pace ..206 


Find out what the best Pentium and 
486DX2 systems are for DOS and Win- 
dows and how Pentium and 486 systems 
stack up in performance and price. 
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Pournelle: What's Hot, 
What's Not ................... 241 


Jerry hands out his annual User's 
Choice Awards. 


05/2 


Multiprotocol Print Server ..181 
The NPS 550 Ethernet print server pro- 
vides multiprotocol support, including 
NetBEUI. 


Justifying NT .................149 


Which network operating system does 
SQL Server run best on: NetWare, 
OS/2, or Windows NT? 


Pournelle: What's Hot, 
What's Not ...................241 
Chaos Manor's User's Choice Award 


for "Operating System of the Year" goes 
to IBM's OS/2 for Windows. 


Apple Opens the Mac OS .....24 


Apple makes moves to spread its Mac 
system software to a variety of hardware 
platforms via emulation; plans are also 
in the works to license System 7 to 
third-party clone makers—but only for 
PowerPC-based systems and devices. 


Apple's 680x0 Emulation 
Lll M—— 24 
MAE, Apple's latest Mac-on-Unix emu- 
lator, retains the original look and feel 


of 680x0 applications while running 
them on Sun and HP RISC workstations. 


Code Talk: Mad Macs and the 
Code Warrior ..................34 
As the arrival of PowerPC-based Macs 
draws near, here's a hands-on look at 
Code Warrior, a C/C++ development 
package for 680x0 and Power Macs. 


Apple, IBM Bring PowerPC to 
the Desktop....................44 
Apple's Power Mac systems look and 
behave like regular Macs—except for 
speed; preliminary benchmark tests indi- 
cate better-than-Pentium performance. 


The Power Mac's Run-Time 
Architecture .................. 131 


The Power Mac's RISC-based design 
supports existing and future applications. 


Almost as Good as 

Being There. ..................173 
Microfield Graphics' SoftBoard, a high- 
quality porcelain whiteboard with an 
infrared laser scanning system, comes 
with Macintosh software for capturing 
your whiteboard sessions. 


Multimedia Presentations. ..189 


Cryan evaluates the best multimedia 
presenters, including three Mac offer- 
ings: Action, Astound, and Cinemation. 


Mac Programming 
Power Tools ..................199 


Develop your applications faster with 
the total programming environments 
provided by VIP-C and VIP-BASIC. 
Mainstay's two development packages 
combine features for novice and pro. 


Apples's 680x0 Emulation 
34»! 0. ê at | 


Macintosh Application Environment, 
Apple's new Mac emulator for Unix, 
lets you run a System 7 session in an X 
Window System window on HP and 
Sun workstations. 


57 PCs That Set the Pace...206 


The BYTE Lab tests high-end 486 and 
Pentium systems to determine the best 
overall, most expandable, and lowest- 
cost systems for Unix applications. 


Developing Applications 
in Perl.............. —— Él 


Although it was first developed for Unix 
and runs on virtually any Unix system, 
this public domain, interpreted program- 
ming language now also runs on a 
variety of operating systems such as 
DOS, Windows NT, and the Mac. 


Banyan Breaks Out ...........40 


Banyan is branching out into the net- 
Work services arena by porting its Enter- 
prise Network Services to other leading 
platforms. 


Justifying NT .................149 


Advanced Server and SQL Server make 
Windows NT a viable choice to deliver 
file and database services to your LAN. 


Multiprotocol Print Server ..181 


Printer sharing on multiprotocol LANs 
has never been easier. The Axis NPS 
550 Ethernet print server connects as 
many as three printers directly to a LAN 
using virtual printer technology to ease 
configuration and administration. 


Easier Ethernet ......... ..-..185 


For small LANs, you can now use inex- 
pensive, easy-to-install phone cord 
where you once used thin Ethernet. Tut 
Systems’ Silver Streak adapter plugs 
into the АШ port of your network 
interface card and allows full 10-Mbps 
packet transmissions over silver satin. 
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COMPAQ AND MICROSOFT. 
THE CONNECTION THATS MAKING 
“PLUG AND PLAY’ A REALITY. 


ust about everyone who's ever used a computer has 

experienced the same thought: Wouldn't it be great 

if setting up or upgrading your machine was as easy 
as turning it on? 

The idea is called “Plug and Play.” People have been 
talking about it for years. But now, an ongoing partnership 
between Compaq and Microsoft, working with other 
industry leaders, is actually making it happen. 

Plug and Play is the result of some very fresh think- 
ing in both hardware and software — an accomplishment 
that tapped the combined engineering expertise of both 
companies. Together, Compaq" computers and the next 
version of the Microsoft* Windows" operating system (code- 
named Chicago) will deliver the long-promised benefits 
of true Plug and Play: easy setup, easy expansion and 
easy connection to peripherals. 

Which means no more configuration headaches. No 
more hidden switches, cryptic codes or mystery. 

Even today, Compaq is shipping computers that will 
take full advantage of Plug and Play technology as soon 
as the forthcoming version of Windows is available. So the 
Compaq & Windows combination will quickly become 
the standard for Plug and Play computing. A welcome 


reassurance for people who buy computers. 


COMPAG Microsoft: 


€1994 Compaq Computer Corporation. All Rights Reserved. Compaq Registered U.S. Patent and Trademark Office. Microsoft is a registered trademark 
of the Microsoft Corporation. Windows is a trademark of the Microsoft Corparation. 
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ACEN Dennis Allen 


What About Intel? 


The King of CISC 
needs to come up 
with an adequate 
response to the 


RISC phenomenon 


With all the talk about the benefits of RISC micropro- 
cessors, you have to wonder about the King of CISC, 
Intel. The RISC architecture has long promised lower 
cost and higher performance than the CISC architecture. 
What CISC has going for it, though, is Intel. Specifical- 
ly, the Intel 80x86 family of CPUs has been the corner- 
stone of software compatibility. 

But a growing number of analysts—including the ed- 
itors of this magazine—believe that RISC is the future. 
Higher performance and lower costs count for a lot in 
this industry. So does compatibility. However, what if 
software compatibility weren’t an issue? In other words, 
what if you could buy a system with, say, either a Pentium 
or a PowerPC and be able to run any Windows applica- 
tions? That's the question you'll face with Windows NT 
running in native code on PowerPC systems. 

Much of the compatibility question simply evaporates 
because Windows NT will run on PowerPC systems. 
The point is, if a system can run Windows, it doesn't 
matter if it's "Intel Inside"—especially if the RISC-based 
alternative delivers better performance. 

That's the scenario using today's paradigm. Let's look 
beyond that. Apple is shifting its entire line of computers 
to incorporate the PowerPC, and as a result, the Apple 
platforms will take on more of the PReP (PowerPC Ref- 
erence Platform) attributes. IBM will roll out its Power 
Personal systems later this year, and they will be exten- 
sions of PReP, too. We are also likely to see a good 
number of so-called clone makers roll out their PowerPC 
systems based on PReP later this year. Pretty soon, the 
standard of compatibility will be whether a system is 
PReP-based—not whether it runs Windows. 

That has to be troubling to Intel. After the company has 
poured buckets of money into promoting "Intel Inside" as 
an assurance of compatibility, the whole compatibility 
premise as it has applied to Intel may become moot. 

And it’s not like Intel has made a lot of loyal PC man- 
ufacturing friends over the years, either. In Asia, for ex- 
ample, makers of systems and motherboards are anx- 
iously awaiting an opportunity to end their dependency on 
Intel. Largely because of Intel's very unpopular chip-al- 
location policy, Asian PC makers have often found com- 
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peting difficult because they could not get enough Intel 
CPUs. An added slap on the face for Asian PC makers 
was Intel’s recent attempt to demand royalties on PCs 
that used Intel-compatible chips from AMD. 

Things may be a little more friendly in the U.S., but the 
situation is still not good. IBM sells an incredible num- 
ber of PCs, and IBM is leading the move to the PowerPC. 
Also, Apple's move to evolve its line into a higher-per- 
formance arena will bolster the success of the PowerPC. 

These are formidable challenges for Intel. We are on 
the verge of a mass exodus from the CISC architecture to 
the RISC architecture. Motorola made the move by get- 
ting on the RISC bandwagon with IBM and Apple as 
part of the PowerPC Consortium. Traditional workstation 
CPU makers made the commitment to RISC long ago 
with Alpha, Mips, and SPARC. That leaves Intel and 
compatible makers Cyrix and AMD as the remaining 
CISC players. Of those three, shifting gears into RISC 
will probably be easier for Cyrix and AMD because they 
have proven themselves to be excellent niche players in 
the CPU market. 

For Intel, on the other hand, it's a different story. Intel 
has based its CPU business on all the compatibility bag- 
gage it has accumulated over the last decade or so. That 
wasn't the wrong thing to do; we demanded compatibil- 
ity, and Intel, with the help of Microsoft, supplied it. But 
that was then, and this is now: The compatibility bag- 
gage just weighs too much. To get the performance gains 
we need in computing, we have to shed some of that 
chip-level compatibility. Let the operating systems' mi- 
crokernel take over some of that burden, and let the CPUs 
run faster. 

That means that Intel has to find a way out of its 80x86 
debacle. Sure, millions of 80x86 and Pentium systems will 
still be sold, but more and more of the market—and even- 
tually, nearly all of it—will move to RISC. So far, Intel 
hasn't given any real hints as to what its response will be. 
The P54C—and, based on sketchy preliminary reports, 
the P6—are not an adequate response to the RISC phe- 
nomenon. Unless Intel mounts a more meaningful re- 
sponse, the King of CISC might become nothing more 
than king of the hill after all the other players move to an- 
other hill. 8 
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Microsoft’ Windows” for 
Workgroups 3.11 is fast. Very fast. 

In fact it might be more appro- 
priate to call it Microsoft Windows 
GTI. Because, for local disk ac- 
cess, its now up to 150% faster than 
Windows 3.1 operating system. 
This added speed, powered by 32- 
bit technology from our “Chicago” 
project, means applications can be 


loaded at twice the speed. It also 


(both and compressed 
Corporation. All rights reserved. Microsoft and MS-DOS are 


' figures may vary depending on configuration. Ziff-Davis WinBench" speed tests 


UR WINDOWS 3.1 


makes searching for files and load- 


ing Windows up to 100% faster’ 

You'll be happy to hear that this 
new version of Windows can be 
used by everyone, whether you're 
stand-alone, networked, or dialing 
into your office from the road. 
Windows for Workgroups just in- 
stalls what you need and youre 
off to the races. 


Packed with new features like 


and Windows, Windows NT and Microsoft As Work are vradernarks 


yer и 
Орлеу pera gene e тт cue 


Microsoft At Work" fax technol- 
ogy and super-fast networking that 
works with Novell’ NetWare; 
Windows NT” and other standards, 
Windows for Workgroups 3.11 is an 
essential upgrade for any Windows 
3.1 user. But theres only one way 
to experience this speed and power. 


Drive it. 


Microsoft 


average performance runs (100 being bascline avg.) based on a Zenith Znote 425 Lnp*Inrcl 80386-based computer 
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registered trademarks 
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Using a mixed bag of 
UNIX” development tools 


raises a few questions. 


Are the tools compatible? 


Do you have everything you 
need to complete the job? 
Will you get home before 
dawn? Is there a better way? 

Definitely. 

Introducing SunPro 
WorkShop” For the first 
time, our best and brightest 
tools for FORTRAN, C, 
or C++ development— 
SPARCworks; SPARCworks/ 
iMPact, SPARCompiler,’ and 
SPARCworks/TeamWare— 


SUNPRO WORKSHOP FOR G+ 


SPARCONPILEN C 
MARCWORES/TEUMTWARE 


[c num 


АКСУ ЛИРА 


SPARCWorks: SPARCompller SPARCworks/ 
Proven tools С++: Our new, TeamWare: 

for building native C++ com- Graphical code 
better applica- pllar supports management for 
tions, faster. latesi language group projects. 


standards. 


SPARCworks/ SPARCompiler 

iMPact: Power- C: Industry 

ful tools for leading C lan- 

multithreadad guage system 

development. for fast, robust 
applications. 


EL 


to 3x faster. Ánd our new code 
optimizers boost run-time exe- 
cution performance 10-1596. 
Making their first appear- 
ance right here on this page are 
our new SPARCworks/iM Pact 
tools. They're the ultimate for 
harnessing the power of your 
multi-processing hardware and 
feature a thread-aware debug- 


ger and automatic parallelizing 


FORTRAN compiler. 


And finally SPARCworks/ 
TeamWare code management 


| tools let you easily distribute 


and coordinate group projects, 


so everyone on your team can 


are now together in one box- 
ed suite. All che core tools you need for быта. 
smoother, easier Solaris’ development. 


Each product has been carefully designed to 


Yet they're all strong enough 
to stand on their own. 
First, our new SPARCworks 


development tools feature graph- 


You'll save so much 
Hime, you can send the 
coffee machine on a 
muth-deserved vacation. 


ical source and class browsers, a 
performance analyzer, a make file browser, and a 
file merge utility. 

These tools also include our rather incredi- 
ble, we're-not-kidding-when-we-call-it advanced 
Debugger, with enough bells and whistles to fill 
up another ad. Like Runtime Error Checking to 
catch problems before they become problems, 
and Fix and Continue so you can make source 
code changes on the fly. It's called a debugger, 
but it acts like an exterminator. 

We've beefed up our compilers, too. 

Our new SPARCompiler C and FORTRAN 
language systems compile source files 30-40% 
faster. Our new SPARCompiler C++ compiles up 


work hand in hand with che others. 


` work well with everyone else. 

SunPro WorkShop also features our new 
Tool Talk" interfaces that extend our core devel- 
opment tools so you can even add other tools 
to the mix. 

There's simply nothing like our SunPro 
WorkShop for C, C++, and FORTRAN. And 
SunPros the only company that could bring it 
to you. And at just $2995 for the C++version, it's 
an unbelievable value. 

So let us put our money where your mouse is. 
Call 1-800-2SUNPRO and | 


we'll send you either a video 


demonstration or our 

30-day Try and Buy CD 

for evaluation. Ask about 

our Trade-up Program. | 
After all, why piece togethér development 

tools when you can get them all in one box. 
With the SunPro WorkShop. 


4» SunPro 


A Sun Microsystems, Inc. Business 
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nf SPARC Inretnatmoal, Inc. 


or registered 
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Add Pen Computing To Your 
Desktop For Only 393199’ 


HANDWRITER 
FOR WINDOWS: 
WHAT YOU VE 
ADWAYS WANTED 


125 here: maximum synergy 
between your brain and your PC. We're 
proud to introduce Handwriter? for 
Windows, the all-in-one input device for 
entering graphics, text and commands, 
Point, write and draw as simply as with 
pen and paper. It's compatible with your 
favorite Windows applications and sim- 


ple to install. 
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Shown above is handwritten annotation 
to a spreadsheet. Each member ofa 
workgroup makes their annotations in 
uniquely colored ink. A pen is such a per- 
fect complement to yaur keyboard, you il 
pis never use a mouse again — in 
your whole li 


ULTIMATE 
SECURITY: YOUR 
SIGNATURE 


Why try to remember all those 
different passwords — and changing 
them periodically — when Handwriter 
comes with signature-verification securi- 
ty built into a screen saver? People may 
tr) to trace your signature, but it’s virtu- 
ally impossible for them to duplicate the 
stroke dynamics you used to write it. 
Signature security alone is reason enough 
far most MIS departments to comple- 
ment all keyboards with Handwriter for 
Windows. 


ULTIMATE 

GRAPHICS 

ANNOTATION 
SECURITY 


Michelangelo didn't create his 
Sistine Chapel masterpiece with a ball 
peen hammer. Why constrain 
your own creativity with a 
mouse? Handwriter lets you 
draw or trace with ease Ж 
and works perfectly 
with your graphics 
EB software. 


dows 


fiter: 


clicking — all from one device, all while 
leaning back in your most comfortable, 


Handwrit 


INCLUDES: 


Handwriter Recognition System 


GET THE 
RECOGNITION 
You DESERVE 


creative position! This is why pen com- 
puting has been so interesting to so 
many people for so long. It’s the natural 


COMPANIES OFFERING CIC | way to interface with your computer, software, Microsoft Pen Extension for 
RECOGNITION TECHNOLOGY: | And it doesn’t hurt. Windows, a screen saver with Signature 
NEC Verification, Crossword puzzles and a 


Samsung 


эл. 
ги 


way to get more, ultra-thin/ultra-light 
tablet that plugs into your serial port, 
and a cordless electronic pen. 


NCR/AT&T and others PHYS 
THERAPIST ie SATISFACTION OR YOUR 
( ( [Handwriter] accepts human Tired of hurting, sit- EP ME. 
handwriting in a way that runs circles ting in a rigid, cramped Extended 


around Newton, Zoomer or EO. position using the mouse? MP 


James Coates, CHICAGO TRIBUNE 


THE ULTIMATE 
EDITING TOOL 


Sure, you type very fast. But you 


Are you really petting 


paid cnough to suffer? 
OSHA reports that 62% of all work- 
related illness is RSI, ог Repetitive Stress 


a Until 
* ] 3/3] 
1994 

for rer 


Handwriter, 


THE Law! TOOL 


Call 800-888-9242 ext 5031 


415-802-7888 from outside the 0.5, 
Or FAX 415-802-7777 


Illness, The recommended physical ther- 
apy for wrist and tendon problems is 
spend at least 80% of your document- making a fist. Kind of like you'd do 


creation time editing. Imagine highlight- holding a pen. Handwriter for Windows 


Q Communication Intelligence Corporation 
CIC. A NASDAQ N. M. listed company 


ing, moving text, changing words here is a very healthy complement to your 


and there, spellchecking, pointing and computer keyboard. 


23994 hy CIC. Handwriter and Handwriter Recognition быт are trademarks of Communmation Inteli келса Corporation. All other trademarks acknowledged. "The $199 (US) offer is valid only in the U.S. and Canada. naum 


privilege is 30 days provided the product is in resalable co 


ndition. For pricing informalion outside the U.S. and Canada, cali 415-802-7888. 
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Give your powerhunery 


The OverDrive™ processor. processor to your Intel486 SX or DX How does the Intel486 DX2 
The single-chip upgrade that maxi- ^ CPU-based system. And watch all OverDrive processor do it? Using Intel's 
mizes your PC's performance. your power-hungry software take off. innovative DX2 "speed doubling” 
Want to see a The OverDrive processor technology, it runs internally at twice 
spectacular per- improves the performance of all your the speed of the rest of your system. 
formance? Then applications. So you can fly through So if you had a 33 MHz SX or DX 
add ап Inteld86" — your overwhelming workload with Intel processor, you would now have 
DX2 OverDrive (һе greatest of ease. a 66 MHz DX2 Intel processor. 
*For European inquiries, call «44 (0) 793 431155, and axk fnr infopack 1012. 
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are up to 70% more ka-boom. 


Software Performance increase 
AutoCAD? 
A 50% 
PageMaker" 
—— 54% 
Word for Windows” 
c-—-- 54% 
"-—-—e 57% 
^ —o—.- 69% 
Excel 
————— 72% 


Paradox* 
CorelDRAW ™ 
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To install the Intel486 DX2 


OverDrive processor, you can either 
plug it into the OverDrive socket or 
swap it with your original micro- 
processor, depending on your system 
design. 

To get a better idea of how the 
OverDrive processor boosts perfor- 
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mance of your software, call 
1-800-354-3112, Ext. 5719* for a free 
demo disk. It could be the greatest 
show on earth. 


Compression Woes 


Having just read “How Safe Is Data Com- 
pression?” (February), I feel somewhat 
validated in my concerns. I have used all 
but the latest releases of Stack- 
er and both DOS releases of | 
DoubleSpace, and I have suf- 
fered catastrophic data loss with 
all of them—on five different 
computer systems. 

1, too, had long assumed, as 
author Tom R. Halfhill claims, 
that “the real problem isn’t data 
compression, though; it’s how 
well the technology is imple- 
mented in the operating envi- 
ronment.” Accordingly, I have always 
striven to limit the number of software 
vendors I've bought products from and al- 
ways paid the premium for brand-name, 
U.S.-made hardware. Yet I continue to 
suffer catastrophic data loss. The common 
factors among all my difficulties have been 
the use of compression and the MS-DOS 
operating system. 

My experiences with compression are 
wide and varied. Yet I am far from being 
an expert in the field. How could I hope to 
become one when even the technical-sup- 
port staffs and engineering personnel are 
stumped? 


c 
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Gregory D. Miller 
Stanford, CA 


Managing the Mac SCSI System 


I work in the ROM/OS group at Apple 
Computer and am coauthor of the SCSI 
Manager 4.3. I recently read Tom Thomp- 
son's review of the Mac Quadra 840A V in 
BYTE (“New Mac Blazes Technology 
Trails,” January) and noticed what I be- 
lieve are a few inaccuracies regarding the 
SCSI Manager. 

File system I/O on an 840AV is slower 
than on previous Macs, but not because 
of the SCSI Manager; rather, this is due 
to a bug in the file system. Future revi- 
sions of the System software will fix this 
problem. 

Second, the Mac OS does take advan- 
tage of asynchronous I/O. True, the file 
system is not multithreaded, which would 
help in disk-to-disk copies, but it is asyn- 
chronous. The big problem is that most 
applications don't use asynchronous I/O 
because hard disks aren’t asynchronous. 
If applications writers started using the 
time that they get back from the operat- 
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ing system to do screen updates, decom- 

pression, and so forth, they could realize a 
big performance win. 

Clinton Bauder 

Apple Computer 

Cupertino, CA 


Г stand corrected. Thanks for 
pointing out that the real 
problem lies with a bug and 
not the SCSI Manager itself. 
It will be interesting to see if 
developers take advantage of 
the asynchronous calls. 
—Tom Thompson 


Much Ado About Richard ill 


Doesn't anyone in your editorial offices 
have an education in something other than 
computer science? Not to be personal or 
insulting, but I cannot imagine a literate 
adult publishing the specious, babbling 
nonsense written in your January Com- 
mentary on Richard IIl. Really, folks, the 
trite, pompous comparison of Shake- 
speare's second most complex character 
to your average hardware, software, or net- 
work guru is beyond comprehension and 
trying of patience. 

Richard Shorr 

Paris, France 


The members of our editorial staff have 
diverse educational backgrounds, with 
degrees in electrical engineering, 
physics, mathematics, geology, journal- 
ism, architecture, English, 
and so on. AS a matter of 
fact, one of us studied 
Shakespeare intensively for 
three years and thus, if 
nothing else, was able to 
write the headline that ap- 
pears above your letter. 
—Eds. 


| read with great interest the 
January Commentary writ- 
ten by Thornton A. May comparing un 
MIS director with Shakespeare's Richard 
Ш. While the subtitle of the article did not 
differentiate between a dramatic charac- 
ter and a historical one, May was careful to 
make note of the fact that it was indeed 
Shakespeare’s fictional character, and not 
the actual king, that he was writing about. 
May is to be congratulated for making this 
distinction. 

Far from being the bloodthirsty tyrant of 


the play, Richard III was in fact an en- 
lightened monarch and was responsible 
for a great deal of farseeing legislation. 
The subsequent blackening of hts reputa- 
tion by the Tudor dynasty that followed 
him was due to the fact that Henry УП had 
to justify an extremely slim claim to the 
throne. 
Margaret Gurowitz 
Richard IH Society 
New Orleans, LA 


Cover to Cover 


I want to compliment everyone at your 
organization for producing such an out- 
standing periodical. Over the past week I 
have perused four different magazines that 
devote their coverage to PCs. BYTE was 
the only one that I read cover to cover. In 
fact, I am now rereading several of the 
pieces in the January issue dealing with 
advanced operating systems and CPU ar- 
chitecture. I was impressed with the depth 
and detail of these articles. Keep up the 
good work. 
C. L. Morrison 
Panama City, FL 


Fixes 


In “Best of Comdex Awards” (February 
News& Views), we did not mention that 
VRex and its Pol technology, a finalist 
in the Most Significant Technology cate- 
gory, also won the Best Rookie award. We 
apologize for the omission. 


Mathematica (Lakeland, FL), the 
company whose product was a 
finalist in the Best Multimedia 
Software category in BYTE's 
Best of Comdex awards, was at 
press time waiting to emerge 
from Chapter 7 bankruptcy pro- 
ceedings. The Windows-based 
CD-ROM premastering and mas- 
tering program for CD-ROM re- 
corders that was formerly published by 
Mathematica is now being sold by Amer- 
ican Infoscience ((800) 382-3766 or (512) 
440-1132) as CD Producer, at a price of 
$1995. ш 


We want to hear from you. Address correspon- 
dence to Letters Editor, BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458; send BIX 
mail c/o "editors"; or send Internet Mail to let- 
ters bytepb.byte.com. Letters may be edited. 
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COLORADO TAPE BACKUP 


Backup the р; 
Where it's 


At the corporate network 
PowerTape Series 4000 


at с. 79 e QIC compatible 
ڪڪ‎ ° 2 Gigabyte native/4 GB compressed capacity 
шнш e Upto 18 MB/minute backup speed 

e Includes software, data cartridge and more 

e Optional Cheyenne" ARCserve’ for PowerTape" 


PowerDAT Series 6000 
_ * Digital Data Storage (DDS) technology 
ma © 2 Gigabyte native/4 GB compressed capacity 
zm» * Backs up 300 MB as fast as 30 minutes 
“® Includes software, data cartridge and more 

e Optional Cheyenne’ ARCserve’ for PowerDAT" 


PowerTape Series 2400 
* Quarter Inch Cartridge (QIC) compatible 
zx * 2 Gigabyte native/4 GB compressed capacity 
"== e Up to 18 MB/minute backup speed 
* [ncludes software and more 
e Optional Cheyenne’ ARCserve’ for PowerTape" 


At the workgroup network 
PowerTape Series 1100 
• QIC compatible 
e 525 MB native/1.05 GB compressed capacity 
e Up to 12 MB/minute backup speed 
e Includes software and more 
ЖИР AVAILABLE EARLY 1994 
4 $ * QIC compatible 
E] * 255 MB native/500 MB compressed capacity 
ШЕЕ. Upto 93 MB/minute backup speed 
e Includes software, minicartridge and more 
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At the workstation 
Jumbo 250 
e QIC compatible 
Ma © 125 MB native/250 MB compressed capacity 
e Up to 9.3 MB/minute backup speed 
e Includes software and more 
Jumbo 120 
.. ® QIC compatible 
de * 60 MB native/120 MB compressed capacity 
e Up to 47 MB/minute backup speed 
e Includes software and more 


On the move 


Jumbo Trakker 250 

e Parallel port interface 

* QIC compatible 

œ 125 MB native/250 MB compressed capacity 
e Up to 8 MB/minute backup speed 

e Includes software and more 

Jumbo Trakker 120 

e Parallel port interface 

° QIC compatible 

e 60 MB native/120 MB compressed capacity 
e Up to 4 MB/minute backup speed 


a 
| e | e Includes software and more 


Optional Accessories 

e Colorado’ Brand tapes 

Colorado Backup for Windows software 
Support for UNIX’, OS/2" and Windows NT 
Controllers to optimize backups 
Compatibility kits 
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Circle 72 on Inquiry Card (RESELLERS: 73). 


Choosing a True 
Color Accelerator 


It is no longer necessary to give up 
performance or high resolution to have 
rich photographic colors. Some valuable 
information to help you select a true color 
accelerator follows: 


Performance = 64+24 

True color (referred to as 24-bit, or 
16.7M colors) requires a graphics board to 
process three to four times more informa- 
tion than it would for 256 colors. Fast 64-bit 
graphics chips with complete hardware- 
assist functions for 24-bit acceleration are 
best suited for fast true color use. Some 
accelerators offer only 32-bit graphics 
engines or limited 24-bit color drawing func- 
tions. When comparing graphics perfor- 
mance, be sure to ask your vendor for 
results in true color mode, not just in 256- 
color mode. 


Don't Reboot Windows 

Conventional 2MB graphics cards force 
you to choose between high resolution 
graphics at 1280x1024 with only 256 colors 
or true color with only 800x600 resolution. 
Since you can't have high resolution mode 
for detailed text work and true color mode 
for rich photographic colors at the same 
time, you have to compromise. 


To switch modes, conventional boards 
require you to leave the application and 
then restart Windows. This process is incon- 
venient and time consuming. Look for fea- 
tures like ATI's WinSwitch, which allows 
you to quickly and conveniently toggle 
between high resolution mode and true 
color mode using a simple keystroke with- 
out closing your applications 
or leaving Windows. 


VRAM Really Matters 

Only VRAM memory guarantees stable 
performance in true color modes because of 
their dual port design. Most DRAM acceler- 
ators may look fast in 256-color mode, but 
will offer only a fraction of the performance 
of VRAM accelerators in true color made. 
Avoid DRAM memory for serious true color 
work. 


Watch for new helpful information...... 


GRAPHICS AND MULTIMEDIA ACCELERATOR • GRAPI 


There's millions of them, 16.7 million colors, VRAM ensures con- 


R and they're moving fast to sistent performance across all display 

"t J infest every PC sear} modes. And unlike a lot of 

` "with deadly preci- | other accelerators, the 

sion and terrifying GRAPHICS PRO TURBO 
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amazing hive of graphics «7 True Killer Color 
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а E pixels is not only fast, 

Si eram HM ax TUER 

tirred up by our 64-bit as we 
mach64 accelerator chip, the PRO TURBO gives you 
GRAPHICS accelerated 24-bit true color that never - 
poe TURBO stops work- 
sends your ing, even at 
applications GRAPHICS PRO TURBO resolutions 
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0 n ; other cards do in 
even in demanding high resolution, just 256. Our exclusive software keeps 
true color applications. all that color under 

control. Color 

GRAPHICS PRO TURBO is calibration software 
the ideal card for today's hot PC provides a perfect 
architectures. With up to 4MB of match for graphic 
memory for 1280x1024 graphics in arts applications. Plus 
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АГ settings and color calibration ‚ • Priced** at 
" aoe fastest, most conve- with FlexDesk panel. PRO TURBO. It's a $599 (2MB) 
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a for Windows. 
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* All performance tests done on a Pentium 66MHz, 16MB RAM, 256K cache, 200MB HD at 60Hz, using 2MB versions of PC! graphics cards. t Winbench 3.11 at 1024x768 resolution in 256 colors 
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Circle 68 on Inquiry Card. 


Product may not be available exactly as described or 


News & Views 


PROCESSORS 


Intel Pushes the 
0x86 Envelope 


In terms of sheer processing power, Intel is behind the RISC curve. Its next-generation 
Pentium, the P6, may only keep the gap from widening even further. But for Intel, 
that may be enough. 


BY DAVE ANDREWS 


Intel’s other recent proces- 
sor introductions include the 
DX4/100, a 486 processor that 
operates at 100 MHz internally 
and is about 50 percent faster 
than a 486DX2/66, neatly fill- 
ing a gap be- 


O, April 1, Intel will reduce the price of its 66- 
MHz Pentium chip from $871 to $750 each in quan- 
tities of 1000, company officials say. Given that 
chip’s optimized SPECint92 rating of 67.4, that 
means a system vendor will pay about $11.12 per 
SPECint92 for a 66-MHz Pentium at the new 
price. By comparison, Sun Microsystems’ „gy 
MicroSparc II processor running at 70 MHz 
delivers a 54-SPECint92 rating at a volume | SF 

price of $400 each, or about $7.40 per SPEC- | _ 
int92. And the PowerPC 601 chip, running at |: 
66 MHz, delivers a rating of 60 SPECint92, for | 
about $6.45 per SPECint92—roughly half the | _ 
cost of the 66-MHz Pentium. 

Industry experts and analysts agree: In the 
microprocessor war, Intel has lost the price/per- 
formance battle to RISC. Intel's response? It's 
getting more aggressive on pricing and is ac- 
celerating the introduction of new processors. 
It was expected to introduce in March 90- and 
100-MBz versions of a new 0.6-micron, 3.3- 
V Pentium family, code-named the P54C, that an- 
alysts expect will offer a 30 percent to 50 percent 
performance boost over today's Pentium. 
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tween the fastest 486 and the 
slowest Pentium. Says Lew 
Paceley, marketing director for 
the P6 line at Intel, “We just 
keep driving our engine harder 
and harder.” 

Intel says its next-generation 
80x86 processor, code-named 
P6 and slated to start appear- 
ing in late 1995, will deliver 
roughly 300 MIPS, compared 
to the approximately 100 MIPS 
that you get from a 60-MHz 
Pentium today. Such an ac- 
complishment—if Intel can 
meet that goal within that time 
frame—means the company 
will have reduced the amount 
of time between the introduc- 
tion of its successive next-gen- 
eration microprocessors by 
about a year. A late-1995 roll- 
out of the P6 will represent an 
elapsed time of only 33 months 
after the first Pentium was an- 
nounced in March 1993; 44 
months passed between the in- 
troduction of the first 486 and 
the debut of the Pentium. 

But by late 1995, Motorola 


elici 


> Works 


PA-RISC 
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April ‘96 


April'95 


Projections are based on interviews with company officials and industry analysts. In 
addition to the cost of the microprocessor, other factors influencing overall cost of a 
system include level of processor integration, operating-system RAM requirements, 
chip die size, availability of low-cost peripherals, and application prices. Because 
many enterprise applications will rely more on integer than floating-point 
performance, processor SPECfp92 ratings are not shown. 


and IBM expect to be deep into 
volume production on the Pow- 
erPC 620, which Motorola says 
will deliver four times the per- 
formance of today’s PowerPC 
601. Sun expects to deliver by 
the end of 1995 its next-gener- 
ation MicroSparc III proces- 
sor, which will achieve a rat- 
ing of 150 SPECint92. Other 
companies, including Hewlett- 
Packard, DEC, Mips, and their 
partners, are pushing their 
RISC architectures up the per- 
formance curve as well (see the 
chart, below left). 

“Even though the P6 looks 
impressive, it’s still going to 
be well behind the performance 
of the PowerPC and other 
RISC chips,” notes Linley 
Gwennap, editor in chief of the 
Microprocessor Report (Se- 
bastopol, CA). “The rule of 
thumb is that RISC is either 
twice the performance at the 
same [chip] price as Intel, or 
the same performance at half 
the price.” Gwennap also says 
that Intel is investigating mul- 
tichip-module packages for the 
P6 that can increase perfor- 
mance and reduce footprint but 
would also be much more ex- 
pensive than stand-alone CPUS. 

Pure processing power is not 
the only way to measure the 
strength of a particular com- 
puting platform, however. Plat- 
forms are also measured by the 
breadth of available applica- 
tions that are written by ISVs 
(independent software ven- 
dors). The 80x86 architecture, 
unlike RISC, runs thousands 
of DOS and Windows applica- 
Lions at native speeds without 
having to resort to slower soft- 
ware-emulation solutions such 
as Wabi or Insignia Solutions' 
SoftWindows. “The PowerPC 
and other RISC guys need to 
work on the software prob- 
lem,” Gwennap says. 

Until more ISVs introduce 
32-bit applications that run na- 
tive on a given RISC platform, 
Intel will have a strong argu- 

.ment to stay with its 80x86 ar- 
chitecture. If you are looking 
for full compatibility and the 
fastest possible execution of to- 
day's Windows applications, 
the 80x86 architecture is for 
you. Indeed, the Framingham, 
Massachusetts-based Interna- 


tional Data estimates that 
over 36 million PCs were 
sold worldwide in 1993, 
versus about 1 million work- 
stations. 

But fast execution of 16- 
bit Windows applications 
is not the chief objective 
of these new RISC PCs. 
Companies such as DEC, | 
HP, and IBM, together | 
with their system partners, | 
are developing low-cost 


RISC-based PCs for a | 2 


new emerging market of | & 
low-cost enterprise work- | ~ 
stations. The enterprise | 
workstation arena should | _ 
see the most intense 


d ue | 
competition between | 92 


RISC and CISC. 
Enterprise worksta- 
tions integrate high-per- 


formance CPUs with ` Doe m 
32-bit operating systems | foe 


such as Unix, Windows 
NT, and OS/2 and run 
applications that man- 


age processes that di- | <=: 


rectly affect a compa- 
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applications, according || 
to Frost & Sullivan, a 
Mountain View, California- 
based market-research firm, 
include customer information 
systems, client/server databas- 
es, production, and R&D pro- 
grams. 

"The enterprise desktop is a 
market that is primarily busi- 
ness-operations-oriented," says 
Andrew Allison, consultant and 
editor of Inside the New Com- 
puter Industry (Carmel, CA), 
a newsletter that focuses on this 
new breed of PC. “It’s far from 
clear that Intel has any software 
advantage in that market." 

By their very nature, enter- 
prise-critical applications have 
to run on operating systems 
that offer the stability and fault 
tolerance that are not available 
in today's fragile DOS-based 
environment. Intel's overall 
system-price advantage is erod- 
ing as well: This year, you can 
expect to see a wave of high- 
performance desktop RISC 
workstations selling in the 
$3000-to-$4000 range (e.g., 
HP's Series 700 systems, 
which start at $3995). 

Start-up companies such as 
Deskstation Technology (Le- 


aT. ` = 


Databases will be a key application for 


enterprise workstations as companies turn to these programs to manage their high- 
volume, real-time data-entry and update needs, according to market-research firm 
Frost & Sullivan. Database applications do not generally require excellent floating- 
point performance, unlike complex financial-modeling and 3-D graphics applications. 


nexa, KS) are banking their fu- 
ture on developing low-cost, 
high-performance, RISC-based 
Windows NT PCs for compa- 
nies that are downsizing their 
business operations. For ex- 
ample, Deskstation is now 
shipping its v4600, a low-cost 
workstation based on IDT’s 
R4400-compatible R4600 pro- 
cessor running at 100 MHz in- 
ternally. It comes with 16 MB 
of RAM and a 240-MB hard 
drive and costs $2995. 

Don Peterson, Deskstation 
president, says that over the 
next two years the company 
will deliver a range of systems 
designed to satisfy the needs 
of customers using everything 
from desktops to data centers; 
by the end of the year, the 
company plans to offer multi- 
processor systems that will run 
demanding database applica- 
tions. "We believe we'll be 
able to deploy low-end servers 
for under $10,000 that will of- 


fer performance that's better 
than [that of] a two-processor 
Pentium," Peterson says. 

The degree to which Intel 
can convince customers to pur- 
chase Pentium-based enterprise 
workstations that offer RISC- 
like performance depends in 
large part on Microsoft and 
how well Chicago, the next 
generation of Windows, suc- 
ceeds in integrating 16-bit DOS 
and Windows in a 32-bit mul- 
titasking operating system that 
runs well on 8-MB-RAM PCs. 
If businesses decide that Chica- 
go doesn't offer a compelling 
enough platform to run their 
applications, they will closely 
examine the new breed of 
RISC PCs, which will have the 
horsepower to run the next gen- 
eration of sophisticated, lay- 
ered 32-bit operating systems, 
such as Windows NT and 
CPU-hungry videoconferenc- 
ing, database, and 3-D graphi- 
cal applications. 
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News & Views 


OPERATING SYSTEMS 


А... years of carefully 
guarding its Macintosh system 
software, Apple (Cupertino, 
CA) is taking steps to spread 
the Mac OS to several different 
platforms, including the un- 
precedented step of licensing 
System 7 to third-party clone 
makers. However, there will 
probably be a few strings at- 
tached, and Apple is still work- 
ing out the details. 

One catch is that System 7 
will be licensed only for sys- 
tems and devices that are based 
on the PowerPC. Another is 
that Apple is unlikely to sanc- 
tion Mac clones that compete 
head-to-head against genuine 
Macs in Apple dealer channels. 
Instead, Apple suggests, clone 
makers will be encouraged to 
explore new globa! and vertical 
markets that aren’t central to 
Apple’s hardware business. 

This is similar to Apple’s 
strategy for licensing Newton 
technology. Although Newton 
partner Sharp (Japan) sells a 
hand-held PDA (personal dig- 
ital assistant) that’s almost 
identical to the Apple Mes- 
sagePad, other Newton licens- 


ees are working on a variety of 
devices, ranging from digital 
cable TV set-top boxes to in- 
tclligent fax machines. 

Why won't Apple license 
the Mac OS to run on Intel 
80x86-based PCs? Because 
when Apple approached sev- 
eral potential licensees, says an 
Apple spokesperson, there was 
little interest in putting System 
7 on PC clones. Instead, the 
vendors expressed more inter- 
est in building new PowerPC- 
based systems. 

As with Apple's Pow- 
er Macs, future "clone" 
systems could run the lat- 
est PowerPC Mac pro- 
grams as well as existing 
Mac software, thanks to 
the 680x0 emulation built 
into the PowerPC version 
of System 7. An 80x86 version 
of the Mac OS would either re- 
quire developers to port their 
software to that CPU or require 
Apple to add equally powerful 
80x86 emulation to System 7. 
Neither task is trivial. 

Another problem is that true 
Mac clones would require ad- 
ditional hardware not found in 


Apple Opens the Mae OS 


Мас vs. Windows: Desktop Strategy 


Mac OS 
(System 7) 


Apple and Microsoft are both trying to spread their 
system software to many different hardware platforms. 
One significant difference is that Microsoft is porting its 
flagship operating system, Windows NT, to run natively 
on various CPUs, while Apple is relying more heavily on 
emulation to run System 7 as a process on other 
operating systems. Microsoft is delegating Windows 


emulation to a third party (Insignia Solutions). 


PCs, such as the ADB (Apple 
Desktop Bus) and Apple's im- 
plementation of SCSI. Al- 
though Apple hasn’t worked 
out all the details, licenses 
might include rights to propri- 
etary Apple hardware as well 
as system software. 

“This exercise is as much an 
art as a science,” says Apple 


APPLE’S 680X0 EMULATION FOR UNIX 


Microsoft 
Windows 


NextStep Intel 


spokesman Frank O' Mahoney. 
"We're trying to make a mar- 
riage between two different 
business models—Ap pple's in- 
ternal business mode! and those 
of our partners—and between 
two different technologies— 
our operating system and our 
partners’ hardware." 

—Tom К. Halfhill 
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Winget Salat 


Licensing System 7 to third parties isn’t the only part of Apple's. spread 


the-Mac strategy. On March 14, Apple also announced the Macintosh Ap- 
plication Environment, or MAE, a new Mac-on-Unix emulator that runs a 
System 7 session In an X Window System window on Sun SparcStations 
and Hewlett-Packard Series 700 workstations. MAE (see the photo) will 
allow 680x0-based Mac applications to retain their original took and feel 
while running under HP/UX 9.0 or Solaris 2.3 with either Motif or Open 


Look. 


However, don't confuse MAE with MAS (Macintosh Application Services], 
Apple's previously announced Mac-on-Unix solution. Both are based on 


similar emulation technology (see “Emulation: RISC's Secret Weapon" on 


page 119). But MAS runs both 680x0 and PowerPC Mac software on 
PowerOpen-compliant versions of Unix, such as IBM's forthcoming revi- 
sion of AIX. MAE is limited to 680x0 emulation on HP/UX and Solaris, al- 
though future versions may support AIX and even PowerPC emulation on | 


other RISC platforms. 


—T. RH. 


WATCOM VX-REXX is an award 


winning, easy to use visual development 
environment for creating OS/2 applications 

with rich graphical user interfaces. VX*REXX 
combines a project management facility, visual 
designer and an interactive source-level debugger 
to deliver a very approachable and highly 
productive visual development environment. 


Design Applications Visually 


Create rich graphical applications quickly and 
easily using the visual design environment. 
With the visual designer, you can graphically 
create CUA’9! Presentation Manager interface 
objects, quickly customize their properties, and 
easily attach REXX procedures using powerful 
drag-and-drop programming techniques. 


Integrated Development 
Environment Build, test and debug your 


application without leaving the development 
environment. Then package your application as 
an EXE file or PM macro for royalty-free 
redistribution. The power of the integrated 
development environment and debugger can also 
be used with your existing REXX applications. 


Powerful Open Environment 
Enjoy the simplicity of event-driven program- 
ming together with the global editing capabilities 
essential for professional project management. 
WATCOM VX*REXX is open and extensible 
through IBM's object-oriented System Object 
Model (SOM) technology. You can access all 
standard REXX APT's including DB2/2, because 
VX*REXX is based on the OS/2 2.x standard 
system REXX. 
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for 05/2 Rex 


Experts Agree...«u in att, vxeRexx 
stands out for ease of use, versatility, and power. 

And at $199, including free tech support and free 
application distribution, it's also a sensational value.” 
PC Magazine, February 8, 1994. 


“(VX*REXX) applications can be multithreaded 
and REXX is probably the easiest language in 
which to learn the OS/2 thread model.” 

Software Development, November, 1993. 
“VX*REXX is a great tool; it's fun and productive.” 
PC Techniques, Dec/Jan. 1994. 


Introductory Offer: $99* 


Until March 25, 1994 
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for OS/2 


Version 2.0 Highlights 


> 26 Objects including CUA'91 Containers, 
Notebooks. Pop-up Menus and more 

> integration and control of existing applications 
through DDE, keystrokes or RExx API's 

> Easy to learn event-driven programming model 
with complete on-line documentation 

> Powerful drag-and-drop programming 
techniques simplify programming 

> Develop professional multi-threaded, multi- 
windowed and drag-and-drop enabled 
applications 

> 700 page manual packed with examples 
and sample programs 

> include 05/2 style help and hints in your 
applications 

> Advanced interactive source-level debugger 

> Support for the Q«E database library included 

> Royalty-free run-time 

> Package your applications as EXE files or 
PM macros 

> Integrated console window support simplifies 
migration of existing RExx programs 


PROFESSIONAL 


“The best new developmen! 
tool of 1083" 


dh Vx: TE ad 1101 


1-800-265-4555 


WATCOM International 


415 Phillip Street, Waterloo, Ontario, Canada. N2L 3X2 Phone: (519) 886-3700 Fax: (519) 747-4971 


*Prices and specification are subject to change without notice. Price does not include freight and taxes where applicable. Prices quoted in US dollars. 
WATCOM. the Lightning Device, and VX*Rexx are trademarks of WATCOM International Corporation, Other trademarks are the properties of their 


respeclive owners. Copyright 1994 WATCOM Intemational Corporation. 
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There’s awoman in San Francisco 
who carries 14 or 15 hearts inside her 


pur S Most beat 


e strong. 
One needs repair. And one will 

soon find its way into a little girl 

named Katie. Their rightful owners are the patients of 


Pamela Robinson, a cardiac surgeon. She stores their information in a safe place, 
of course. One that can withstand 600 Gs of shock: a MobileMax” 
105 MB PCMCIA hard drive. Astounding. So much data on a 
portable drive not much bigger than a credit card. It's one of 

the new products from Maxtor that have completely changed the 
way Dr. Robinson works. Like many professionals, there are several computers in her life: office, home and 


one for the road. À data nightmare for some. But not for the good doctor. With Maxtor's MobileMax, she 


can take her entire computing environment on one little drive. No bulky 
hardware. No leaning tower of floppies. She simply plugs her MobileMax 
drive into any Type III PCMCIA slot. And if she meets a computer without 
a slot, a MobileMax DeskRunner" reader/writer from Maxtor provides 

full PCMCIA capability. Incidentally, Dr. Robinson isn't the only 


one concerned about prolonging life. MobileMax drives use 
very little battery power. Which means she can go on working to her heart's content. 


MobileMax. It's where work is going. 


Circle 105 on Inquiry Card. 
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News & Views 


PC VIDEO ACCELERATORS 


Video Acceleration in the Fast Lane < 


МУ... designing multi- 


media PCs, systems engineers 
face a number of factors that 
conspire to make digital-video- 
capable PCs pricey while lim- 
iting their digital-video play- 
back to quite unexciting, often 
postage-stamp-size movies. The 
price problem is due to a dupli- 
cation of components in which 
PCs have two RAMDACs; two 
frame buffers; and two con- 
trollers, one each for video and 
graphics. The small-size movies 
and dropped frames are caused 
by architectures that can’t trans- 
fer video at a fast enough rate. 
Two coalitions offer new 
graphics standards to speed 
digital video across the desk- 
top. The first, VESA (Video 
Electronics Standards Associ- 
ation), offers two solutions: 
VAFC (VESA Advanced Fea- 
ture Connector) and VMC 
(VESA Media Channel). The 
other coalition, an Intel-ATI 
pairing, offers SFBI (Shared 
Frame Buffer Interconnect). 
All three standards will re- 
quire new graphics board de- 
signs and associated drivers 
to implement their promised 
speed boost. These new boards 
will plug into ISA, EISA, VL- 
Bus, PCI (Peripheral Compo- 
nent Interconnect), or Micro 
Channel slots. The first boards 


VIDEO FAST-LANE LINEUP - 
VESA Advanced 
Feature Connector 


A short-tarm solution 
for video overlay in high- 
resolution graphics modes 


Eliminates RAMD 
duplication 
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A separate channe! that 


for VL-Bus and PCI are ex- 
pected to be announced by the 
time you read this. 

VAFC is a 32-bit replace- 
ment for the old and sadly out- 
of-date 8-bit VGA connector. 
While the old VGA feature 
connector supported a video in 
a window with a resolution of 
only 640 by 480 pixels and 8- 
bit color, VAFC supports video 
at much higher resolutions and 
in better color (up to 1024 by 
768 pixels at 256 colors with 
a 75-Hz refresh rate). 

VMC, like VAFC, offers a 
32-bit data path. But VMC sup- 
ports up to 15 video streams si- 
multaneously and offers a more 
long-term solution for video 
computing than VAFC. One 
developer described VMC as 
“а video superhighway that 
bypasses the already-crowded 
system bus.” Since VMC is a 
dedicated channel for real-time 
video, peripherals can com- 
municate independently and 
without slowing the system 
CPU. VMC decouples the 
memory subsystem from the 
video transfer specification, al- 
lowing graphics board manu- 
facturers to offer a variety of 
boards with differing types of 
graphics memory—DRAM, 
VRAM (video RAM), syn- 
chronous DRAM, RAMBUS, 


. VESA Media Channel — Shared Frame Buffer 
_ Interconnect | 
Predominantly a single- 

card ; 


` Eliminates RAMDAC, 
frame-buffer 


duplication 


| Currently supports 
Indeo codec only 


A feature connector lets peripherals 
such as graphics and 
video cards 
communicate and 
share information 
over cables. 


and other future memory stan- 
dards. 

Hossein Yassaie, vice presi- 
dent of engineering for Video- 
Logic, says that adding VMC 
capabilities to a system in- 
creases the cost to the con- 
sumer by $10 to $30. He adds 
that the cost to add videocon- 
ferencing hardware to a VMC- 
equipped system would be 
about $600, compared to the 
$3000 or so that the hardware 
costs today. 

Intel-ATI's SFBI combines 
frame buffers and memory 
used by each multimedia sub- 
system into a single, shared 
memory pool of up to 8 MB, 
with a protocol for arbitrating 
among devices attempting to 
tap into that memory. The de- 
sign goal is to keep all com- 
ponents on one board while 
reducing board cost by elimi- 
nating duplicated memory 
among multiple devices. How- 
ever, unlike VMC, SFBI cur- 
rently mandates using either 
VRAM or DRAM. 

SFBI is faster than VAFC 
and VMC, offering a top-end 
transfer rate of 200 MBps, but 
that rate is for a 64-bit data- 
path implementation. In 32-bit 
mode, SFBI offers closer to 
100-MBps data transfer. To 
tweak the speed further, SFB] 
includes SynchroLink, a chan- 
nel that coordinates video and 
sound sources without access- 
ing the host processor. 

Although the SFBI scheme 
provides no external feature 
connector, you can connect an 
SFBI card to another SFBI card 
over the host bus or, if you 
have an interface on the SFBI 
card that can connect to a VMC 


t I 


г Feature connector 


Bus interlace 
or VAFC card, you can con- 
nect the two cards that way. In- 
deed, Don Fraser, ATI product 
manager of video components, 
contends SFBI complements, 
rather than competes with, 
VAFC and VMC. 

At press time, three compa- 
nies had announced boards that 
are based on one of the new 
standards and illustrate the 
benefits of these new video ar- 
chitectures. For example, Ma- 
trox’s $649 MGA Ultima- 
VAFC for PCI allows video 
playback at resolutions of 1280 
by 1024 pixels at 30 frames per 
second. Matrox ((514) 685- 
2630) plans to introduce the 
MGA Video-Pro, a PAL and 
NTSC video-encoding board 
with a VAFC connector, in the 
second quarter of this year. 

ATI's Video-It video-cap- 
ture board offers real-time 
compression of video from a 
camcorder or a VCR, as well 
as live video in a window dis- 
play at any resolution. ATI 
((905) 882-2600) says it will 
release Video-It in mid-April 
for $499. 

VideoLogic’s 928Movie 
(from $349), a multimedia 
accelerator board developed 
jointly with IBM, combines 
graphics acceleration with 
VideoLogic’s custom ASIC 
PowerPlay Digital Movie Ac- 
celerator. VMC add-ins from 
VideoLogic ((617) 494-0530) 
for MPEG video capture and 
playback are scheduled for re- 
lease in the second quarter of 
this year. 

Other vendors are sure to re- 
lease board products through- 
out the year. 

—Russ Lockwood 


COREL ORAW/ 


The Best in Graphics 
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CorelDRAW 4 is the ideal desktop 
publishing tool! It includes 
illustration, charting, photo-editing, 
tracing/OCR and presentation 
capabilities...and so much more! 
There are advanced word processing 
features, multi-page layouts and 
dozens of artistic and special 
effects. It's packed with more fonts, 
more clipart images and symbols, 
more graphic tools and business 
applications. And now CorelDRAW 4 
also includes CorelMOVE, a brand 
new animation module. 
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—featuring a complete CD version 
*; of CorelDRAW 4 plus libraries of 

Р clipart images and symbols, fonts, 

animation elements, sound 

effects and a Video for Windows 

enhanced QuickTour. 


omputAbility 


Consumer Electronics 
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Comprehensive DTP Features 
Flexible Multi-Page Layouts 


' Advanced Direct Scanning 


 Single-Step Business Forms Tracing 


! Convenient Spreadsheet and 
Object Data Management 
Over 5,000 "Drag and Drop" Symbols 
! Over 750 Fonts 
! On-line Help 


37 Import/Export Filters 


> Over 400 Cartoons 


Call Now! 


| l is | . 
E TT J Е 
] ] = ы 4 


Circle 77 on Inquiry Card. 


Powerful 
Photo-editing 


Dynamic 
Presentations 


rl 


Comprehensive 
DTP Features and 
Multi-Page Layouts 


в Versatile 

Charting 
U.S. Communications Industry 
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Enhanced Word Processing 


Powerful OCR 
(Optical Character Recognition) 


Thousands of Fractal Textures and Fills 
Dazzling Artistic Tools and Special Effects 


over 80 Chart Styles 


and Shapes 
Over 18,000 Clipart Images and Symbols 


(650 Bitstream and ITC) 
Complete Color Separations 


20 Photo-Paint Filters and 
14 Image Correction Filters 
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21 Transition Effects 
Over 200 Animated Flics 


Over 750 Actors, Props 
and Sounds 
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Break through the barrier. VCR. Bottom line, Pro Graphics 1024 
With Pro Graphics 1024 by Media adds a whole new dimension to your 


Vision. Conceived and created as a multimedia experience. 

new standard for Windows" accelera- Moreover, the Pro Graphics 1024 

tors around the world, Pro Graphics includes Еа йт, a unique hardware 

1024 sets the record for speed. And feature that accelerates Video for 

it’s no wonder T Windows playback 

when you see what Î and eliminates 

we've put into it. : missed frames and 
For starters, con- 1 jerky AVI replay. 

sider Pro Graphics — J м Pro Graphics 1024 

1024’s superior М & Face N is also VGA and 

72-bit engine. j Е ДЕ Super VGA compat- 

Specifically designed ~ ible. It comes 

to increase your complete with display 

graphics speed, it makes the drivers for Windows 3.1, Windows 

difference between just getting by NT, OS/2 and AutoDesk ADI which 

and lighming speed. makes Pro Graphics 1024 compatible 
In fact, most other Windows with all your applications, right from 

accelerators can't even come close to the start. 

giving you 16.7 million colors and So what does this all mean when 

1024 x 768 resolution at the same you put Pro Graphics 1024 up against 

time. Nor can they give you a photo- other Windows accelerators? Well, 

realistic display with command of a we did a comparison test to answer 

. larger Windows desktop. And a that question. 
"a Кы refresh rate that makes The results? Pro Graphics 1024 


“flicker” a thing of performance emerged with an 
the past. unprecedented WinBench® 4.0 
Graphics WinMarks" of over 
18 megapixels per second. 
Blowing past the former 
champion Diamond Viper VLB, 
Pind all other competitors including 


Matrox MGA Ultima, and ATI м 
Graphics А к< 
Ultra = 
| Pro. And AT 
A cven Byrd 
| E" And coming d M 
E^ superior close to doubling the ё 
€ speed and speed of Orchid Celsius. V 
E" power. So as you can see, 
BU" Plus, Pro Pro Graphics 1024 not only outper- 
| P Graphics 1024 is forms other Windows accelerators, it 
ш. КЁ ишпе upgrade- ^ pushes your graphics over the line. 
m r. Е P able. So by adding a The finish line, that is. 
Е Media Vision video | 
p = mem card you can ° 
odes, жыш | mai play video from any source, а 
к F capture it, and play ìt on your м @ 
F us. "Т.М. or record it on your MEDIA VISION 


Now, tbat's multimedia! 


Test performed using Ziff Davis Labs’ WinBench? V4.0. * Test conducted by Media Vision without independent 
certification from Ziff Davis. Based on Micronics VL motherboard, Intel 486DX2/66 CPU, 8MB RAM, 256K 
cache, Western Digital Caviar 2250 IDE hard drive, MS-DOS 5.0 and Windows 3.1 enhanced mode. All products 
are shipping versions. t Benchmark results as published by Ziff-Davis in PC Magazine December 7, 1993 issue. 
Based on Micronics EISA/VL motherboard, 486DX2/66 CPU, 8MB RAM, 256K cache and 153MB hard drive. 
All products are shipping versions. ©1994 Media Vision, Inc., 47300 Bayside Parkway, Fremont, CA 94538. 
(510) 770-8600. Pro Graphics 1024 is a trademark of Media Vision, Inc. Any other trademarks and 
registered trademarks are owned by their respective holders. 
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DISPLAY TECHNOLOGY 


35mm-Size Display Has VGA Resolution 


Kopin's Smart Slide 


Kopin's proprietary wafer engineering allows for the 
"splicing" of ICs with glass. 


Light source 


Back glass 


Light passes through 
the transparent ICs. A 
transistor is located at 


are tumed on and oft 


Kopin's Smart Slide imaging device consists of a thin-film, transparent IC containing 
the active matrix, the drive circuitry and other logic, and the liquid crystal, which is 


sandwiched between two glass panels. 


Liquid crystals contain molecules that act like tiny 
molecular valves. The crystals can be twisted to 

a new position with a small amount of applied 
every pixel. Transistors voltage that comes from the transistor. When 
rotated “on,” light passes through. Light does not | 
by the iCs. pass through when a crystal is rotated "off." 


|] may not be long before you 
can wear a head-mounted dis- 
play that's about the size of a 
35mm slide yet sports 640- by 
480-pixel VGA resolution. The 
technology behind the so-called 
Smart Slide from Kopin 
(Taunton, MÀ) is the ability to 
place active-matrix display cir- 
cuitry on a single-crystal sili- 
con wafer. The top layer of the 
silicon wafer, which contains 
the pixel array and integrated 
circuitry, is lifted and trans- 
ferred to glass, leaving a trans- 
parent IC. 

According to Dr. John Fan, 
Kopin's president and CEO, 
one of the major advantages of 
placing the display circuitry di- 
rectly on silicon is that stan- 
dard IC-fabrication techniques 
and facilities can be used rather 
than the specialized equipment 
used for the typical (and ex- 
pensive) "silicon-grown-on- 


glass" LCD-fabrication method. 

The limitation of this tech- 
nique is the size of the silicon 
wafer. Although silicon wafers 
are available in sizes of up to 
12 inches, it is more economi- 
cal to use projection, since this 
technique allows a pixel reso- 
lution of 2000 lines per inch or 
even better, Fan says. "There 
are many ways to enlarge an 
image from a small display," 
he says. Therefore, the compa- 
ny is focusing on miniaturized 
displays and on projection sys- 
tems that project the image 
from the Smart Slide to a larg- 
er screen. 

Fan says that the Pocket Pro 
compact projection system, 
Kopin's first commercial prod- 
uct, will be available for $1500 
in "a few months" and that 
once mass production starts, 
the price will drop steeply. 

—Nicholas Baran 


DISPLAY TECHNOLOGY 


Motif Offers Variation on LCD Theme 


m" been a scant eight months since the 
Clinton administration repealed the anti- 
dumping tariff on imported active-matrix 
LCDs. But in the meantime, a potentially 
less expensive display technology has sur- 
faced as a threat to active-matrix color. 
Active addressing, developed by Motif 
(Wilsonville, OR), a company jointly 
owned by Motorola and In Focus Systems, 
uses much of the design of less expensive 
passive-matrix displays but with the re- 
sponse rates of active matrix. The cost of 
active-address display technology should 
fall somewhere between the prices for pas- 
sive- and active-matrix screens. Motif re- 
cently showed BYTE a prototype screen 
that had a slight muddiness compared to 
an active-matrix screen. But its response 
rates matched those of active matrix during 
the playing of a digital video movie clip. 
According to David Lunsford, director 
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of advanced portable technology for Dell 


ха 


Computer, active addressing's improve- | | ГИТ Se, Pr ae 


кетү 


ments over dual-scan STN (supertwist ne- | Nis 18 
matic) could potentially bring down the [© 


prices of higher-end color notebooks. 


The first products implementing active Ж 


addressing could be announced by late this j 


year. Display-product marketing manager [Йй 
Joel Pollack of Sharp Microelectronics (Ca- | @ 


mas, WA), Sharp’s LCD engineering divi- 
sion, praises Motif’s accomplishments. But 
he claims that by the time active addressing 


becomes as bright as TFT and attains VGA | 
and higher resolutions at standard notebook | 
LCD sizes, Sharp's investment in LCD 


technology will have begun to pay off in 
the form of less expensive TFTs. If this 
proves to be true, Motif will find its niche— 
but at the expense of passive- rather than ac- 
tive-matrix screen technology. 

—Ed Perratore 


ا 


With active addressing, proprietary ASICs (application- 
specific ICs) that sit off the panel can address many 
rows simultaneously. The ASICs take the image from 
the graphics card and quickly calculate In real time 
where voltages need to he applied to the crystals. 
According to Motif, this technique provides near-TFT 
performance at a slightly higher cost than passive 
matrix. 


SupraFAXModem 24/96i 


"y g into Supra * 
e and performance, ~ 


7 i Plug into state-of-the-art = 
ж eh rm the | 
и reve Nuus 
l: SupraFAXModem 288 
| moves data at d 
| 28,800 bps; 
| _ offering the fastest 
i Бе ever! With | 
Birorfreditóm- — ^ 
pression throughput сай 
з as high as 115,000 Брз? 


"lug into value — 5иргаЁАХМО 15 Яге worlds ahe К 
p am die modems. You'll'get Tore features yoi 
“can depend on, without spending more money. 8 Р 


l J Plug into dependability — each 5$иргаРАХМО 
comes complete with cables;(Óp-rated software 
to-read iffánuals, a i genes esu warranty Ani 


|| ^ суа, 
50 £o. d. Plugi dto neri ormance, и 


Em _ 


For instant 
information, call 
Supra'sFaxBack | 

m at: 503-967-0072: |, 


p For a Free Modem Catalog, га 
seen Reseller near vou: 1-800-727-8647 


| PRODUCT DESCRIPTION 

| Externo! 14,400 bps dota & fax with display 

| бшрю{Ойсын144___[ $349.95 PCMCIA 14,400 bps deta & fax | | 
келте m | Tea, | SupraFAXModem 2881 | $349.95 | Top-of the Ine, internal 28,800 bps dota & 14,400 bps fox | 


| SuproFAXMedem 2888 | = | $399.95 | Fu Intern 78.800 bps dota & 14,400 bps fax for PowerBooks 
| [Geren a [30095 | 59005] i te yet 


SeproAXModem 14410 External, low-cost 14,400 bps dota & fox 


“SupraFAXModem 144P8 | == — [5269.95 | (оні 14,400 bps dota & fox for PowerBooks 
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Get set for 


S0 D and | - | multimedia 


‚ Save a = ا‎ systems arrive | 


yourself time 


and trouble. 
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SUPER POWER ER PERFORMANCE SUPER VAI 
DP60/PCVMM D466DXA/MM S450DX/MM 

п Intel® Pentium™ processor, 60 MHz = 486DX2, 66 MHz = 486DX2, 50 MHz 

в 64-bit CPU-memory-cache data path m Upgradable to Pentium technology в Upgradable to Pentium technology 
a 256KB L2 and 16KB L1 cache m 128KB L2 cache, max: 256KB m 128KB L2 cache, max: 256KB 
= 8MB RAM, max: 128MB = 8MB RAM, max: 36MB в 4MB RAM, max: 36MB 

и 4 ISA, 2 PCI, 1 PCIASA slot ш 5 16-bit ISA slots = 3 16-bit ISA slots 

п 540MB (12ms) IDE hard disk m 540MB (12ms) IDE hard disk = 340MB (15ms) IDE hard disk 
= 6 drive bays m 5 drive bays = 3 drive bays 

a Fast PCI IDE controller т Local bus IDE controller 8 Local bus IDE'controllar 

= PCI graphics accelerator, 2MB = Local bus graphics accelerator, 1MB 


= Local bus graphics accelerator, 1MB 


@ 15" FST-NI color monitor, LR в 15° FST-NI color monitor, LR 14* SVGA-NI col itor. LR 

а 3.5" 144MB diskette drive = 3.5" 1.44MB diskette drive Ae PRUNUS 

m Double-Speed Multisession в Double-Speed Multisession и 3.5" 1.44MB diskette ate 
Multimedia Kit Multimedia Kit = Double-Speed Multisession 

= Lexmark™ PS/2?-style а Lexmark PS/2-style 101-key keyboard Multimedia Kit 
101-key keyboard — & сә | = MS-DOS 6.2, Windows 3.1, mouse = Lexmark PS/2-style 101-key keyboard 

и MS-DOS? 6.2, | =» MS-DOS 6.2, Windows 3.1, 
Windows™ 3.1, $ 2,349 mouse P 
mouse $1,948 | 

$3,099 


SOUNDBLASTER-COMPATIBLE AND SUPPORT MULTISESSION PHOTOCD. 


THESE SYSTEMS ARE 672) 


MAKE AMBRA YOUR Our product line covers the complete range of computing needs: 
DIRECT SOURCE desktops to towers to easy-traveling notebooks. Besides marvelous 


OF THE BEST AND multimedia, we build systems with the latest in processing and local 
LATEST TECHNOLOGY 


(MULTIMEDIA AND bus technology. We offer a full selection of sizzling 
MORE) FOR LESS! graphics accelerators and high-capacity hard drives, too. 
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LET US CUSTOM-BUILD | 
A COMPUTER FOR YOU! 


| With AMBRA, you don't have to install; \ \ T R A 
| multimedia options — we do it for you. B 
` But maybe you want something else?: 


Whether it's extra memory or a 


Special Bonus! modem, higher disk capacity 
& ээ А ; к For more 
‘Try and Buy wr abe | or a different chassis, we " iste xd 
sampler on CD. custom-configure to your exact a superbuy 


specs — at no extra service costl on CD packs, 
read on! 


Pick a pack of CDs! 


5 discs for just $79! 


— Business Bundle 
Macromedia Developers Pack 
Allegro Business Library 
Sound Effects Library 
Multimedia Business 500 
PhoneDisc USA Business 


Pastimes Pack 
Multimedia Audio Collection 
Beethoven's 5th 
Supersonic 

Return to Zork 

Video Hound 


Home/Health/Holidays 
Better Homes Cookbook 
Complete House 

Mayo Clinic Family Health 
Chessmaster 3000 
Nationai Parks 


Students’ Helpers 
Multimedia Encyclopedia 
1993 Time Almanac 
Mavis Beacon Teaches Typing 
Monarch Notes 

How Things Grow 


Dr.T’s Sing-A-Long 
The Legends of Oz 
Teddy's Big Day 
Dandy Dinosaur 
Macmillan Dictionary 
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I AMBRA'S OPTIONAL CO-ROM AND MULTIMEDIA KITSI 


DOUBLE-SPEED DRIVE KIT 
= 2X CD-ROM drive 

m Motorized tray 

m Multisession PhotoCD compatible 
$199 


DOUBLE-SPEED BLASTER KIT 

= 2X CD-ROM drive 

= SoundBlaster™-compatibie 16-bit 
sound card with CD-ROM interface 

B 2 desktop speakers 

$320 


In Canada call 1-800-363-0066, Ext. 3184 


AMBRA 


systems come 


at MONEY- 


PENTIUN AND PCI 


SAVING 


TECHNOLOGY 
| DP60/PCI 
prices — WI th = Intel Pentium processor, 60 MHz 
0 m 64-bit CPU-memory-cache data path 


в 256КВ L2 cache 

a SMB RAM, max: 128MB 

в 4 16А, 2 PCI, 1 PCIASA slot 

в 540MB (12ms) hard disk 

а 6 drive bays 

m Fast PCI IDE controller 

m РС! graphics accelerator, 2MB 

m 14" SVGA color monitor, LR 

п 3.5" 1.44MB diskette drive 

m Lexmark PS/2-style 101-key keyboard 
m MS-DOS 6.2, Windows 3.1, mouse 


$2,679 


MULTIMEDIA 


or without! 


DP60/PCI w/CD-ROM 
m 16MB RAM 


a Double-Speed Multisession 
CD-ROM drive 
ш 15° FST-NI color monitor, LR 


$ 3,338 


DRIVE AND SOUND KIT 
и CD-ROM drive 

m ProAudioSpectrum 16-bit sound card 
m 2 desktop speakers 
$179 

(limited quantity) 


STEREO SOUND KIT 

а ProAudioSpectrum 16-bit 
sound card 

и 2 desktop speakers 

$159 


1 With purchase of muttimedia- or CD-ROM-equipped system. 2 inc 
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Call for detis. 3 Please call for detalis regarding AMBRA's money-back guarantee, timit- 
Onsite service may not be available in certain locations, 4 Offerings may differ in Canada. 
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DX2 66 MHz SYSTEMS 


W/ OPTIMIZED DESIGN 


D4661/VL 


= 486DX2, 66 MHz 

ш Upgradable to Pentium technology 

m 256KB WriteBack L2 cache 

и SMB RAM, max: 64MB 

m 4 16-bit ISA, 1 32-bit VL bus slot 

m Upgradable to PCI 

а 540MB (12ms) IDE hard disk aR 
= 5 drive bays 

в Local bus IDE controller 
m Local bus graphics accelerator, 1MB 
= 15" FST-NI color monitor, LR 

а 3.5" 1.44MB diskette drive 

m Lexmark PS/2-style 101-key keyboard 
= MS-DOS 6.2, Windows 3.1, mouse 


$2,299 


4661/VL minitower w/CD-ROM 


= 16MB RAM 

m 7 16-bit ISA, 1 32-bit VL bus slot 

= 6 drive bays 

a 14" SVGA color monitor, LR 

а Double-Speed Multisession 
CD-ROM drive 


$2,789 


(ға FOLLETOS ғы тгаіта 


MODELS 


D466DXA 


a 486D»2, 66 MHz 

п Upgradable to Pentium technology 
в 128KB L2 cache, max: 256KB 

п 4MB RAM, max: 36MB 

m 5 16-bit ISA slots 

= 240MB (15ms) IDE hard disk 

m 5 drive bays 

m Local bus IDE controller 

m Local bus graphics accelerator, 1MB 
m 14° SVGA color monitor, LR 

п 3.5" 1.44MB diskette drive 

e Lexmark PS/2-style 101-key keyboard 
а MS-DOS 6.2, Windows 3.1, mouse 


$1,725 


466DXA minitower 

ш 8MB RAM 

m 8 16-bit ISA slots 

= 540MB (12ms) IDE hard disk 
m 6 drive bays 

m 15" FST-NI color monitor, LR 


$ 2,229 


SN425C 


= 486SX, 25 MHz, SL-Enhanced 
и 4MB RAM, max: 20MB 

m 170MB removable hard disk 
w 7.8" STN color screen 

m 1 PCMCIA slot, Type il 

и 86-key keyboard 

m Integrated 16mm trackball 
ш Suspend/Resume 

m MS-DOS, Windows 3.1 

в Slip case 

m 4 ibs, including battery 


$1,899 
(Available in mono for $1,499. With external 
3.5" 1.44MB diskette drive, add $99.) 


COUNT ON RAPID SERVICE AND ROUND-THE-CLOCK SUPPORTI 
WE COVER ALL OUR SYSTEMS WITH A 3O-DAY MONEY-BACK GUARANTEE AND A ONE-YEAR LIMITED 
WARRANTY. FOR JUST $29, YOU CAN GET AN OPTIONAL ONE-YEAR IBM ONSITE SERVICE CONTRACT FOR 
DESKTOPS AND TOWERS. A SPECIAL EXECUTIVE WARRANTY IS AVAILABLE FOR MOBILE SYSTEMS (YOU 
RECEIVE A LOANER NOTEBOOK IF YOURS EVER NEEDS REPAIR)! IN EVERY CASE, YOU'RE ENTITLED TO 


EXPERT TECHNICAL SUPPORT — TOLL FREE, 7 DAYS A WEEK, 24 HOURS A DAY! 


CALL NOW! WE RE READY ТО TAKE YOUR ORDER! 


We're open for business every weekday 8 am to 11 pm. weekends 10 am 


to 7 pm. We accept major credit cards and purchase orders from qualifying 


ci U- 


businesses. Pick up the phone today! 


| B 4 


TA. 
AMBRA 


` ©1994 AMBRA Computer Corporation. AMBRA із a trademark of (CPI Lid. and used under license therefrom. The AMBRA logo and logotype are trademarks of AMBRA 
Business Machines Corporation. Intel is a registered trademark and Pentium Is a trademark of Inte! Corporation. Lexmark is a trademark of Lexmark, Inc. MS-DOS Б a registered pese і and Windows is a trademark of Microsoft Corporation. 
All other produci names are trademarks or registered trademarks o! their respective suppliers. Offerings, prices, and products are subject to change without prior notice. Prices do not include shipping. 


Corporation. IBM and P5/2 are registered trademarks of Intemational 


PORTABLES 


Sun Aims High in First 
“Mobile” System 
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uU ntil now, Sun Microsys- 
tems has been content to let 
companies such as RDI Com- 
puter (San Diego) and Tadpole 
Technologies (Cambridge, 
U.K.) sell portable, Sun-com- 
patible systems. But with the 
new SparcStation Voyager, the 
Mountain View, California- 


based company is finally of- 
fering its own workstation- 
class portable. The catch is that 
this system is far from svelte: It 
weighs 13 pounds (5.9 kg). 

Built around a 60-MHz Mi- 
croSparc П processor from Fu- 
jitsu, the SparcStation Voyager 
(see the photo) offers perfor- 
mance that's benchmarked at 
roughly 43 SPECint92 and 
47 SPECfp92, says Sun. Prices 
are expected to range between 
$10,000 and $15,000. 

Desktop replacement could 
turn out to be a key application 
for the Voyager because it 
faces stiff competition in the 
mobile arena. If Sun is serious 
about competing in the mobile 
RISC-computing arena, it 
needs to channel the engineer- 
ing achievements of the Voy- 
ager into even more aggressive 
designs. 

—Andy Reinhardt 


Six Accomplishments of Al 


1. Al software, and software in general, is now much faster, more ac- 
curate, and more logical than most humans. For example, an expert 
system at DEC uses hundreds of IF...THEN rules to configure DEC 
computers for customers far faster than any human could. 


2. Expert systems are now standard tools at many of the Fortune 500 
companies, and neural networks are gaining in popularity, especial- 
ly on Wall Street. One firm, which prefers to remain unnamed, 
makes most of its profits automatically by computer, locating tiny 


discrepancies in futures pricing. 


3. Industrial robots are now more or less standard in Detroit, and they 
can be considered a mature Al technology with huge payback. The 
vast majority of General Motors cars are painted automatically by 
robot (a dirty and unhealthy task for a human), In the field of medi- 
cine, delicate bip operations are now performed entirely by soft- 


ware-c 
4. American 


“robot surgeons.” 
ress, located in Boca Raton, Florida, has standardized 


on neural network technology to read millions of charge slips each 


CODE TALK 


RICK GREHAN 


Mad Macs and the Code Warrior 


Lately, a great deal of attention has been focused on all the new CPUs 
supporting (or promising to support] Windows and Windows NT. As 
wonderful as the multiple-CPU support sounds, it hides a tough decision 
facing developers: Recompile for each CPU, or hope that the emulation 
is up to snuff. Mac developers are in the same boat, of course, as the 
arrival of PowerPC-based Macs draws nigh. Time to recompile for the 
PowerPC? If so, with what? 

Enter MetroWerks' ((514) 747-5999) Code Warrior, a C/C++ de- 


| velopment package for both 68K {i.e., 680х0) and PowerPC Macs. 


Code Warrior possesses—and extends—many of the features that 
have made Symantec's Think C such a popular and enjoyable C/C++ 
compiler. Forget hand-built make files; simply open a new project, se- 
lect the source files you need, and add them to the project window. 
It's easy to see that the architects of Code Warrior have done plen- 
ty of programming themselves. For example, from an open project win- 
dow, you can open a pop-up window that contains a list of all the include 
files referenced by a particular source file. Double-clicking on any file- 
name opens an edit window on the file. The pop-up window also carries 


. a “touch” entry; activating it issues a "touch" operation on the source 


file. That means it will be recompiled the next time you rebuild the 
project, whether or not you’ve made any editing changes on the file. 

Of course, as with other modem compiler packages, you get more 
than just a compiler. Code Warrior’s symbolic debugger runs native 
on either 68К Macs or PowerPC Macs. (The developer version we test- 
ed still had some rough spots; for example, you could only view a vari- 
able, not modify it.) 

Code Warrior’s PowerPlant is a C++ class library tailored for build- 


| ing Mac applications. Because PowerPlant’s class members support 


Apple Events, you can build Mac programs that can be controlled by 
scripts or through recorded macro commands. You also get Toolserv- 
er (a kind of stripped-down MPW shell that lets you run MPW tool pro- 
grams) and Sourceserver, a version-control and source management 
package. Finally, MacApp developers will be happy to know that Code 
Warrior Is MacApp-compatible. 

Ultimately, Code Warrior will be available in three versions: Bronze 
(which emits code for 68K Macs}, Silver (which emits PowerPC code), 
and Gold (which emits code for both Mac platforms). The Bronze and 
Gold versions are available now In developer-release form. Silver's de- 
veloper release is due to appear when the first PowerPC Macs appear, | 
and the general release of all three versions will coincide with the | 
World Wide Developer’s Conference in May. 

Pricing at the time of this writing places the Bronze version at 
$199, Silver at $299, and Gold at $399. That's quite good, especially 
considering how much software it buys you. Not only do you get C and 


day. The neural networks can gradually improve their ability to read 


handwritten numbers and letters. 


5. The phrase artificial intelligence is now starting to sound reason- 
able, as opposed to the old connotation of hype. Intelligent people 


expect computers to gradually become more intelligent by support- 


Ing voice control and other advanced technologies. 


6. Deep Thought, a computer program now sponsored by IBM, has won 


at least one chess game against a grand master. 


—Joseph Weintraub (joweintraub@delphi.com) 
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C++ compilers, you also get a Pascal compiler, as well as the PowerPlant 
application development system and the other tools mentioned earlier. 
Furthermore, the MetroWerks compilers and tools are “fat binaries”; 
that Is, each executable program contains both 68K and PowerPC code 
and will therefore run native on both 68K and PowerPC Macs. 

While working with the developer version, it became apparent to me 
that Code Warrior still has a way to go. For now, it represents a sub- 
stantial value for anyone developing for both 68K and PowerPC Macs. 


The road 
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Now with 2-MB memory! 


The HP 100LX palmtop PC keeps 
you in touch wherever you go. 

It packs cutting-edge computing and 
communications features. All wrapped 


upin a sleek 11-ounce package. Includ- 
ing one-key access to: 


cc: Mail® Mobile, the market- 

leading e-mail software. 
Today's new card modems fit neatly 
into our PCMCIA 2.0 slot, connecting 


you to your corporate or office systems. 


Take your office with you. 

Built-in MS DOS* 5.0 means 
you can run optional PC software. 
With the new 2-MB memory, you can 
add even larger applications, such as 
Quicken and ACT!. 


Use the built-in applications to create 
custom databases. And sort through a 
list of customer billing profiles or your 
favorite restaurants. 


Keep running numbers on 

the run. One touch brings up 
Lotus® 1-2-3° Rel. 2.4. You're in spread- 
sheet heaven! 


The features keep coming. Like our 
appointment book to keep you on top 
of your schedule, with week- and month- 
at-a-glance. Notetaker to capture ideas. 
Powerful analysis on the HP financial 
calculator. Flexible phone book. 


Allthis and much, much more. Now for 
much less. The МВ HP 100LX is just 
$549: The new 2-MB version only $749: 


For more information and the name of 
your nearest HP 100LX dealer, call us at 
1-800-443-1254, Dept. 785! Then hit the 
road armed with all the right answers. 


D HEWLETT?” 

Ж PACKARD 

*U.S. list price. tin Canada, 1-800-387-3867. cc: Mad Mobile is a rademark of cc; 
Mad, a paned subssdiary of Lotus Davelapmert Corporation. Microsoft and 
MS-005 sre US. registered trademarks of Microso Corporstion. Lows and 1-7-3 


ara U.S. registered trademarks of Lotus Development Corporation. 
(1594 Hewten-Packerd Company PG 17307A 


News & Views 


SOFTWARE TRENDS 


CrossTies Breaks New PIM Ground 


ject Tools 
К эъ ж ым 


is 


P an industry riddled with 
buzzwords, the term object- 
oriented is one of the most 
abused. Most accurately de- 
scribed at the programming 
level as self-contained and re- 
usable modules of code, ob- 
jects have become the darlings 
of marketing managers and the 
cause of no end of confusion 
for users. In fact, John Faig, 
senior research analyst at the 
META Group (Westport, CT), 
calls it “a disaster as a term, 
thrown about with abandon.” 
Still, a product that its mak- 
er describes as object-oriented 
is causing a stir in industry cir- 
cles. CrossTies for Windows 
($149) from CrossTies Soft- 
ware (Carrollton, TX) goes be- 
yond the usual PIM (personal 
information manager) approach 
of calendars, phone books, and 
to-do lists by insulating users 
from Windows’ familiar, albeit 
frustrating, Program and File 
Managers. (As this went to 
press, WordPerfect announced 
InfoCentral, a $149 informa- 
tion manager that also lets you 
classify people, things, and 
events as linkable objects.) 
CrossTies for Windows lets 
you create multiple links 
among all sorts of computer- 
based information, which the 
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- CrossTies - Sample Database 
[] 


company calls "objects." You 
can link applications and data 
to people, projects, and activi- 
ties. The software also allows 
information to be named with 


A harbinger of the object-oriented future 
of the user interface, CrossTies 
insulates you from data files and 
applications and lets you concentrate on 
the work you need to do. 


up to 256 characters. More than 
just a PIM posing as a Win- 
dows shell, CrossTies is in- 
triguing because it doesn’t 
force you into one way of get- 
ting your work done. You can 
customize it as much as you 
desire, although that freedom 
comes with a relatively steep 
learning curve. 

Industry analysts who have 
used CrossTies—and general- 
ly praise it—caution that call- 
ing it a true object-oriented 
product is perhaps a marketing 
stretch. Hugh Bishop, an ana- 
lyst at Boston’s Aberdeen 
Group, calls it “more object- 
like,” but stresses that Cross- 


NOTEBOOK PROCESSORS 


TI Charges into the Notebook CPU Wars 


W. do you want from 


a notebook chip set? Texas In- 
struments is betting that it’s 
PCI (Peripheral Component In- 
terconnect) bus speed com- 
bined with 3.3-V, clock-dou- 
bled 486 power and extremely 
low power consumption. TI 
says Rio Grande-based note- 
book PCs should start appear- 
ing this fall. 

At the heart of the Rio 
Grande is a TI486 CPU that 
comes in external/internal 
clock-speed versions of either 
25/50 MHz or 33/66 MHz. Be- 
cause it's on the same silicon as 
the CPU, the integrated mem- 
ory controller allows memory 
accesses at the chip's full in- 
ternal speed. 

Unlike Intel's 486SL chip 
family, which integrates an ISA 
bus controller, the Rio Grande 
integrates a PCI controller. By 


placing this controller on the 
same low-powered chip as the 
CPU, TI enables manufactur- 
ers to bring local-bus, high- 
bandwidth devices, such as 
high-performance IDE drives, 


feature will double a notebook PC's 
battery life. 


Ties' biggest strength is its 
ability to organize information 
in a way that's most comfort- 
able to individual users. 
Those who have followed 
the object-oriented saga might 
be wondering what happened 
to Hewlett-Packard's New- 
Wave, the closest thing to a 
true object-oriented shell for 
Windows, which was intro- 
duced with huge fanfare back 
in 1989. HP has repositioned 
NewWave as a "desktop man- 
ager" with nary a mention of 
object orientation. Mike Webb, 
NewWave marketing manag- 
er, says the company's research 
revealed that users "didn't un- 
derstand and didn't care about 
objects, but they did like things 
like long filenames and color- 
coded folders." 
—Stan Miastkowski 


to laptops and notebooks. 

Like the 4865X, the Rio 
Grande does not include an 
FPU, although it has an FPU 
interface. TI also includes a 
PCMCIA bus controller on 
the chip, which manages two 
PCMCIA slots and bridges the 
gap between the PCMCIA bus 
and the PCI bus with a four- 
level, 32-bit buffer. 

Linley Gwennap, editor in 
chief of the Microprocessor 
Report (Sebastopol, CA), says 
that a potential benefit of the 
Rio Grande to system makers 
is that the chip's projected cost 
premium of approximately 20 
percent over a 486DX chip is 
much better than the 80 per- 
cent higher manufacturing cost 
incurred by Intel in its now-dis- 
continued 486SL line of pro- 
CESSOTS. 

—Alexis Tannenbaum 


Pixels Р 
—— 7 fl 


1600, | d 


1,400,000 


шайыны EAT be 
Test 


lesting the 


operations, because remote 
video functions from one PC to the other. 


"UU ""—o 
New Remote Software Sets 


WinBench" 3.11 by Ziff-Davis Labs 
Tests Remote Windows" Speed 


This graph shows the speed of the three leading remote control 
programs when transferring Windows screens. As you can see, 
Close-Up handles more pixels, faster, meaning you spend 


less time waiting for Windows screens. 
The industry standard test, WinBench 3.11, is perfect for 
of remotes. It is an accurate measure of video 


throughput. Video throughput is the limiting factor in remote 
programs must transmit Windows 


` Close 
MAU | J 
Modem Remote = | 
Communication 


Я 
A 


| For Both 
Windows & DOS 


NEW 


Windows Speed Record 


^f) 


Windows 2 


Carbon Copy 


he 
С, 


this test. We nsed two identical 
Pro with 2MB VRAM, 640 by 480 
without verification by 


periormed 


WinBench scores 


(average of 10 runs): 
Close-Up 1,613,118 


Ziff. AU 


Communicate Why Is Close-Up So Fast? 
Faster & Easier Close-Up learns as it works. It uses Al 
Cieta lon vou (Artificial Intelligence) to compress all 
, Weit "— xa & Windows video function calls. Thats why 
нүш Close-Up does so well in Windows 
кы i with five a = | Benchmark tests (see 
| сше EARLIER wispench 311 chart) 
| RO'OBy IIS. |f. AT Video Compression Close-Up uses its 
Close-Up is | 2 Photographic Memory | revolutionary Photo- 
the only remote! 3. Wan-Intrusive Technology | graphic Memory" so 
communica- 4 Expert System that once Close-Up 
fons software | 6. Video Translation [has seen all or part of 
eC ‘4 TEE rej а Windows screen, it's memorized. Then 
"Edit Uh ку, rer pc as screens change, Close-Up only transmits 
W bri e “Best Buy” new unmemorized data. Incredibly, with 
is technology Close-Up gets faster & 
awards. Now Close-Up this обу À 
has a new faster & easier faster the longer you use it. 
version that allows you р 
брата - Woa Remote Companies 
another PC by modem Haven't Told You 
as if you were there! Other remote programs permanently slow 


Windows and usually reduce your video 
resolution and depth of color, even when 
they are not in memory. That's because 
they permanently change your system.ini 
file. Close-Up's breakthrough Non- 
Intrusive Technology does not modify any 
of your sensitive Windows files including 


the system.ini. Close-Up is the only remote 


that when not in use, allows Windows and 
your PC to run at normal optimal levels. 


4DX2-66V's with 66-MHz intel 486DX2-66 CPUs, 16 MB RAM, 256KB RAM cache, 340 MB HD, IDE controller, no hardware 
16 colors, УСА ОКУ dated 3/10/92. Monitor 72 Hz. MS-DOS 5.0, SMARTDRV 2 MB cache. Modems: two 14400 bend У 3253. 
products are versions. WinBench trademark of Ziff Communications Co. Windows trademark of Microsoft Corp. 


Expert System Makes 


Communications Easy 

You dont have to be a communications 
expert to get the results of one. Close-Up 
has an Expert System that automatically 
analyzes system components and config- 


ures your system for optimal speed. 


Video Translation 
With Close-Up, dissimilar PCs can easily 
connect, because Close-Up senses the 
video capabilities of both PCs and 
automatically displays Windows 

in a video mode compatible — — 
with both sides. me RISK A 


Risk-Free Offer! (4 
Try Close-Up. If you're ФУ 
not absolutely convinced that ~~ 
Close-Up 5.0 is the fastest remote 

program, we'll give you your money back!* 
Order Close-Up Host & Remote, a 
complete system, for only $199.” 


Upgrade your current or competitive 
remote program to new Close-Up 5.0. Get 
both sides, Host & Remote, for only $69.5 


Order Today 805-964-6767 
Norton- Lam bert 


disk cache. Videc: Local 


*60 day money-back guarantee if purchased directly from Norton-Lambert. Offer expires 6/30/94. All prices in US Dollars. Prices exclude shipping. 
© 1994 Norton-Lambert Corp., Р.О. Box 4085, Santa Barbara, CA 93140 USA Phone (805) 964-6767 Fax (805) 683-5679 


Circle 107 on Inquiry Card. 


` C++/Views 3.0 
by Liant Software Corp. 


The best object-oriented application frame- 
work for developing multi-platform, native 
GUI programs using C++. Includes a library 
of 100+ C++ classes that solve a broad range 
of software development problems including 
interface design, data management, event 
processing, & more. Includes C++/Views 
Constructor, а unique development tool that 
lets you work visually with the C++/Views class library. The 
Constructor unites an Interface Builder for creating portable 
resources & a Browser so you can switch from drawing & 
archiving your portable resources to editing the code that calls 
these resources. No royalties or RT fees. Source code 1з free. 


List: $749 Special Ours: $565 FAXcetero #: 1952-0021 
Professional 5.5 


by Blue Sky Software EN 


If you're serious about C/C++ Windows devel- 
opment, WindowsMAKER™ Professional 5.5 1s 
the most powerful Prototyper and C/C++ Code 
Generator for Windows. Win32 and Windows 
NT. This award-winning product offers more functionality & 
ease-of-use than any other tool. Create full-featured Windows 
Applications: MDI. Toolbars, Status bars, Templates, On-line 
Help, Graphical 3D buttons, Edit During Preview & much more. 
TrueCode™ technology ensures that user code is 100% preserved 
during code regeneration. Supports ANSI C, MFC C++, OWL C++ 
& more. Uses Switch-It™ Code Generation Modules for generat- 
ing code for specific platforms, allowing migration between lan- 
guages, C++ libraries & platforms. Highly recommended! 


List: $995 Ours: $875 FAX cetera #: 2602-0003 


C'7Views 


WindowsMAKER © 5» 


c-tree Plus? 
by FairCom 


DOS * WINDOWS * NT * UNIX * OS/2 * 
SUN * RS6000 * HP9000 • MAC * QNX • 
BANYAN * SCO, This well known, highly 
portable data management package has 
become established as the tool of choice for 
commercial development. Offering unprece- 
dented data control. programmers may 
choose from direct low level access, ISAM level convenience, or 
SQL access with the FairCom Server. Single User, MultiUser, or 
Client/Server, ANSI Standard. 


List: $595 Ours: $505 FAXceterc #: 1381-0008 
Call Programmer's Paradise’ Italia for special pricing in Europe. 


Janus/Ada 9X Professional 
Development System 
by R.R. Software 


The leader in PC-based Ada. 

proudly introduces the first 

comprehensive Ada 9X pro- 

gramming systems. Ada 9X 

brings the latest in Object- 

Oriented programming to Ada, 

| and you can get it today complete 

with numerous professional tools. Special introductory pricing 
is good only until July 31, 1994. 


MS Windows NT or 32-Bit DOS Extender: 
List: $995 Ours: $625 FAX.eter #: 1876-0001 


CA-REALIZER for 
Windows & OS/2 
by Computer Associates 


Defines a new generation of development 
toola that handles the mechanics of event- 
driven programming, message passing, 
process sharing and other complexities 
behind the scenes. Combines a structured 
superset of BASIC extended to access 
Windows and OS/2 objects and resources, a visual development 
tool and Programmable Application Tools. CA-Realizer will help 
you create spreadsheets, charts, text editors, animation, graph- 
1cs tablets and user-friendly forms from tools that can be created 
and manipulated by simple commands. 


List: $295 Ours: $79 FAXcetera #: 1004-0008 


PRODUCT 


Borland C++ 4.0 
by Borland International 


New Borland C++ 4.0 is visual, and 
that's just the beginning. Only 
Borland C++ has true C++ support 
with exceptions, templates and the 
easiest, most powerful suite of object-oriented tools available 
today. With full support for DOS. Windows, Win32s and NT, it’s 
the C++ development! system you've got to have. 


List: $499 Ours: $329 


Upgrade List: $199 Ours: $189 
БАХ гут 8: 1861-0016 


OF THE MONTH 


(= 
Borland c+ 9 
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IntegrAda for Windows 
by Aetech Inc. 


IntegrAda 
Complete Ada Programming Support 


Environment (APSE) for Windows, adding җ] 
A j Бы чу 
hereon 


ا ا و 


а language sensitive editor; automatic code ; 
generation & error checking; interactive TOWN 
error correction; pop-up menus to com- "=. 
pletely customize the environment to the 
standard Windows features. Allows you to 
quickly code, correct, compile, & link your 
Windows programs using Ada. Includes 
environment, libraries, validated Ada compiler, Ada Windows 
Libraries, Header Files, Resource & Help compilers, & MS 
Linker. (ACVC 1.11 validation pending). No RT Royalties! 


s | 


List: $995 Ours: $895 FAXcetera #: 2358-0003 
=a Symantec C++ 
noc" _. Professional 6.1 
| = by Symantec 
rata The new version 6.1 not only 


enhances product stability and relia- 

bility but also brings new features that 

6.0 customers asked for. Now you get: 

full template debugging; Improved hierarchical project manager: 

customizable color-syntax highlighting; & enhanced 32-bit sup- 

port with 32-bit MFC 2.0 on the CD-ROM. So don't wait. Try 

Symantec C++ 6.1 and find out why the critics are raving about 

this new breakthrough in programming systems. 

Competitive Upgrade for Borland or Microsoft customers $189. 
List: $499 Ours: $299 

Comp. Upg.: List: $199 Ours: $189 

FAX cetera #: 2132-0038 


maga Б 


| Network C Lib 
| by Nus БАХ аге 
| Consultants, Inc. 


"The most comprehensive library available for 
NetWare software development, supporting 
all versions of advanced NetWare. Over 450 
C functions, include any features from the 
NetWare command line utilities and menu 
5:5: +. | utilities in your C or BASIC programs for 
Windows or DOS. No licensing hassles. 
C library source code available. 


Ours: $355 РАХ сент #: 1004-9201 


таш, 


List: $395 


. WATCOM FORTRAN 77* Version 9.5 
. by WATCOM 


| 82-bit va 


| Windows 5 8. X. Comprehensive language 
support with FORTRAN 90, DEC VAX & 
IBM VS language extensions. Advanced 
| processor optimizations including 486 & 
Pentium instruction scheduling. Multi- 
` platform toolset includes linker, debug- 
| ger, profiler, royalty-free DOS extender 
' with VMM & more. 


` List: $599 


Ours: $349 FAXcetera #: 1683-0005 


NEW THIS MONTH 


ReferencePoint 
Personal Assistant 
by ReferencePoint 


ReferencePoint Personal Assistant auto- 
matically makes an index of any informa- 
tion that you create or modily anywhere 
on your computer system, so that you 
can find any file, instantly, &vhether from 
a word processor, database or spread- 
shect. So, type what you want. io find. 
and Personal Assistant will locate every file in the computer con- 
taining those words. HeferencePoint Royalty Free SDK for DOS. 
Windows, Mac. OS/2 and UNIX also available from 
Programmer's Paradise’, Call for pricing. 


List: S99 Ours: S 79 FAX:cicr #: 1008-5001 


о овтелеел овеза 


Mwave” Developers Toolkit 
with IBM WindSurfer™ Bundle 
by Intermetrics, Inc. 


What once was multiple products and toolsets 


ҮТ 


card and Toolkit. The Mwave WindSurfer 
| Communications Adapter is a “works out | 
of the box” data/FAX modem, sound, voice 
abies and telephone answering card with application soft- 
ware. It is bundled with the Mwave Developers Toolkit so you 
can build software that takes advantage of the Mwave digital sig- 
nal processing (DSP) platform that drives WindSurfer. Try out 
the magic of a software upgradeable and programmable Mwave 
PC solution. You'll be developing for the future and using it 
today! And you can do it for an incredibly low price! 


List: $900 Ours: $495 FAX гет #: 1012-4601 


Circle 102 on Inquiry Card. 


DOS, OS/2 2.x. Windows 3.x, 


|. tneludes: 


is now bundled in one multimedia PC add-in 


А, 
|| 
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FREE 


Microsoft Visual C++ 


Development System v1.5 
by Microsoft Corporation 


Master the power of OLE 2 & the database 
access flexibility of ODBC with MS Visual C++ 
Tons. Prof. Edition. V1.5 allows you to create 
u o database apps & powerful 
reusable OLE 2 components. Includes Visual 
Workbench, App Studio, and MS Foundation Class Library 2.5. 


mae er ee > om 


MS Visual C++ 1.5 List: $599 Ours: $379 
w/Chinon CD-ROM Drive List: $749 Ours: $699 

1.5 Upgrade List: S 99 Ours: $ 89 
w/Chinon CD-ROM Drive List: $519 Ours: $479 

Visual C++ 16/32 bit Suite List: $199 Ours: $185 

FAX cetera #: 1269-0056 

RoboHELF* 2.6 ‘ E. 


by Blue Sky Software 


RoboHELP® 2.6, the best-selling Help 
Authoring Tool for Windows & Windows NT, 
offers full document to Help system conver- - 
sión & vice versa. Turns Word for Windows 
into a fully functional hypertext authoring 
system capable of produ Windows Hel 

files as easily as it ЖЗ m text. Fill in the | Help Authoring Tool 
actual Help text when prompted. RoboHELP takes care of gener- 
ating the RTF, HPJ & H files. Link tester allows you to simulate 
your design before you compile. Full support of Word 2.0 & 
Word 6.0, & all features in the Windows Help Engine, such as 
macros, secondary windows, & multiple hotspot graphics. 


List: $499 Ours: $439 FAX cetera #: 2602-0005 
WATCOM™ C/C++32 v9.5 
by WATCOM 
C/C++32 is à professional, multi- MCC 
platform C and C++ development 

stem supporting 32-bit extended ICOM CCH 


Windows NT, Win32s, and AutoCAD 
ADS/ADI. The complete toolset 
Cand C++ optimizing 
compilers, royalty-free DOS extender 
with УММ support, licensed compo- 
nents from the MS Windows 3.x SDK. interactive source-level 
debugger, linker, profiler, supervisor for executing 32-bit 
applications and DLLs under Windows 3.x, 32-bit run-time 
libraries for extended DOS, OS/2 2.x, Windows 3.x and 
Windows NT, and more. 


List: : $509 Ours: $349 FAXcctern #: 1683-0003 
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News & Views 


WINDOWS DATABASES 


New Access Targets Wider Audience 


= ran Res бсан ЕЕ] Access's ease-of-use cess 2.0 is not a simple pro- able to perform basic com- 
(ЛЕЛЕ) ШЫ ЛЕ [Жааш ы СЕ pitt — appealio pram. Yes, Access targets end mands immediately. 


ЫС, 


Д... Access 1.0 did 
an admirable job of allowing 
developers to write applications 
without having to delve into 
code, Microsoft’s $99 intro- 
ductory price tag attracted 
many end users who were 
overwhelmed by the program. 
Microsoft has added ease-of- 
use features to Access 2.0 for 


alike. For example, to 
create a table, you can 


end users and developers alike 
while also improving its pro- 
gramming capabilities. Access 
2.0 is what Microsoft wanted 
Access 1.0 to be: an easy-to- 
use, full-featured, relational 
database for Windows. 
Although Wizards and 
Builders guide the creation of 
tables, forms, and queries, Ac- 


Access 2.0 Highlights for Programmers 


Subforms 


users, but it also serves power 
users and developers. Based on 


Approach for Windows: It's 
less intimidating, and its learn- 
ing curve is not as steep as Ac- 
cess's. But Access 2.0's Tool- 
Tips, Wizards, and cue cards 
have narrowed the end-user 
gap significantly. And, with 
Access 2.0, Microsoft's adher- 
ence to the menu structure 
found in other Microsoft Of- 
fice Windows applications is 
paying off. Users familiar with 
other Office products will be 


NETWORKS 


Lotus and Borland both tar- 
get a narrower segment of the 


either use a Table Wizard my use of a preliminary ver- database audience with their 
or write a SQL statement - à À 

in a data-definition sion of Access 2.0, the new respective Windows databas- 
query. Microsoft has ease-of-use features will be es than does Access: Approach 
added FoxPro's efficient = welcomed—and needed—by targets end users who want to 
Rushmore technology to А à s : 
nibii ge less-technical end users. create applications without 
much faster than In For the first-time database having to confront program- 
Access 1.1. user, | still lean toward Lotus ming tools, and Paradox tar- 


gets developers. However, Lo- 
tus plans on eventually adding 
its own programming lan- 
guage, LotusScript, to Ap- 
proach. And Borland will add 
tools to make Paradox easier 
to use for end users, says Vince 
Casarez, product manager for 
Paradox. But if you want a 
Windows database today that 
offers both power and ease of 
use, the nod goes to Access 2.0. 

—Selinda Chiquoine 


Although not new to Access 2.0, the subform feature lets you show an embedded 
subform on a main form. This type of display is convenient for showing oneto- 

many relationships, such as line items on an invoice. The main form can show an 
Invoice's number and date, while an embedded form shows the invoice line items. 


Control Wizards 


Control Wizards make it possible to add command buttons, list boxes, combo 
boxes, and option groups by responding to a sequence of dialog boxes. These 
Wizards make it easy for developers to assign actions, such as running queries 
and opening tables, to controls. Developers can subsequently edit the code that 
Control Wizards build automatically. 


New Macro Capabilities 
New macro actions enhance object manipulation and interoperability. For example, 


the OutputTo action allows a developer to output a Datasheet with its formatting in 
an RTF format and then invoke Word for Windows so that It opens the RTF file. 


Rich Event Model 


A new Build Event shortcut menu in the Design window makes it easy to program 
actions in response to default events, such as mouse-clicks, the loading of a form, 
or the passage of time. Developers can edit the event that invokes a procedure or 
macro in the Properties window. This window lists the subset of events that pertain 
to each object (e.g., а command button or form). 


OLE 2.0 


Banyan Breaks Ош 


E.. is expanding beyond the NOS (network operating 
system) business and bringing its Enterprise Network Services 
to other leading platforms. Banyan has already ported ENS to 
Novell NetWare, SCO Unix, and HP-UX; the company plans to 
port it to SPARC and AIX platforms in 1994. 

“Banyan has built a substantial legacy of excellent network 
services,” says Greg Cline, director of network integration and 
management at Business Research Group (Newton, MA). “The 
company is moving beyond network operating systems [and get- 
ting] into the network services arena.” Banyan is also getting 
into the client business: The company recently acquired Beyond, 
which is known for its E-mail filtering and forms technology. 


A recent report by the Business Research 
Group (Newton, MA) shows that in 
multiserver sites with over 100 users, 
Banyan Vines has the lowest 
maintenance cost per user. Although 


NOS Annual Operating Expenses 


Vines was overall the most expensive 
OLE 2.0 implements OLE Automation, the new technology that lets you manipulate network to operate, the survey notes that 
ап application's objects from outside that application. For example, you can print a Vines servers also had the highest 
Word 6.0 document through the click of a command button in Access 2.0. average number of users {1059} per 
Unfortunately, the rules for implementing this kind of automation vary slightly, multiple-server site. Cost calculations are 
depending on whether you are manipulating objects from Word 6.0 or Excel 5.0. based on the percentage of time an 
Access 2.0 is both an OLE container and an object controller, but it is not a administrator with an annua! salary of 
controllable object from outside the Access application via OLE. —Rick Mara $55,400 devotes to supporting the 
network. 
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37 | MAKING ADD-IN CARDS PLAY AUTOMATICALLY | 


NOW PLAYING: AUTOMATIC 


CARD CONFIGURATION. 


Since add-in cards first appeared over a 
decade ago, they’ve given users a lot 

of different ways to improve their PCs— 
and given them a lot of installation 
headaches. In this brief, we'll tell you 
how Intel, together with industry leaders, 
has spent years developing Plug and 
Play technology to make add-in cards 
both easier to use and install. 


TRIAL AND ERROR 
CONFIGURATION. 


Never before has the PC 
had as many capabilities 
as it does today. That's due 
in part to the large number 
of add-in cards available, 
like those for multi- 
media and fax- | 
modems. Yet, 
as more cards 
are added to a 
PC. their 
installation can | 
become quite com- | 
plex. Installing а card can 
be a time-consuming and 
technical process, and 
theres no guarantee it will 
even work the first time. 
Sometimes the user must 
configure the card 
manually, which means 
selecting a variety of sys- 
tem resources for each 
card. These include Inter- 
rupt Requests (IRQ), I/O 
and memory addresses, 

| and Direct Memory Access 
(DMA) channels. 

Every PC has a limited 
number of these resources 
| available. and each card is 
designed to use a small 
group of them. Assigning 
these resources means 


opening the computer and 
physically setting the 

jumpers and DIP switches. 

And since no standard has 
been set to determine 
which cards can use which 
resources, numerous con- 

flicts can arise 

b between cards. 

, Often, its a 
process of trial 
and error to 

determine 

` which resources 

arent already 

being used by other cards. 


LOOKING FOR 
A SOLUTION. 


Since the ISA bus was 
introduced, several new 
bus architectures have fol- 
lowed to solve the 
resource allocation prob- 
lem. For example. the 
МСА“ and the EISA bus 
standards both defined a 
mechanism where add-in 
cards were configured 
somewhat automatically. 
These bus architectures 
allocated the resources, 
but the process wasn't 
always flexible and still 
required some manual 
intervention. And they 


still left the current ISA 
cards without a solution. 


PLUG AND PLAY 
TECHNOLOGY. 


Plug and Play technology, 
co-developed by Intel and 
other industry partners. 
consists of hardware and 
software components that 
card, PC, and operating 
system manufacturers 
incorporate into their 
products, With this tech- 
nology, the user is respon- 
sible for simply inserting 
the card. Plug and Play 
makes the card 
capable of identi- 
fying itself and 
the resources it 
requires. The 
system's soft- 
ware automatically 
sets up a suitable con- 
figuration for the card. 

Newly developed PCI 
and Plug and Play ISA 
cards are all built to elimi- 
nate user intervention 
during the installation 
process. Newly designed 
PCMCIA cards can also 
be inserted or removed 
without powering down 
the system. 

Plug and Play-enabled 
systems also make the 
installation process easier 


for the millions of non-plug 


and play ISA and EISA 
cards that currently exist. 


PLUG AND PLAY 
PARTNERSHIPS. 


Intel is working with the 


computer industry to make 
Plug and Play happen оп а 


couple of fronts. 

First, we helped define 
and develop the PCI local 
bus standard to improve 
ЏО performance and to 
allow for automatic con- 


figuration of PCI-compliant 
add-in cards. 

Secondly, using the PCI 
standard as the model for 
auto configuration, Intel is 
working with OEMs and 
add-in card vendors to add 
a similar capability to ISA 
bus-based systems and 
cards. Intel is also working 
with operating system ven- 
dors to assure current and 
future OS support, includ- 


| ing Microsofts Windows" 


3.]. Users will get Plug and 
Play capabilities when 
manufacturers pre-install 
the necessary 
u software on 
their PCs 
and cards. 


2. RESOURCE ALLOCATION. 


EACH TIME THE PC IS BOOTED UP, THE PLUG AND PLAY SOFTWARE 
EXTENSIONS IN THE SYSTEM BIOS LOOK AT ALL THE CARDS AND 
DEVICES INSTALLED. NEXT THEY GO THROUGH A PROCESS TO DETER- 
MINE WHICH RESOURCES ARE BEST USED WHERE, AND THEN 
COMMUNICATE TO EACH CARD WHICH TO USE. CONFLICTS NOT 
RESOLVED BY THE BIOS ARE HANDLED BY A HIGHER LEVEL 
SOFTWARE COMPONENT CALLED THE CONFIGURATION MANAGER. 


pu — — 


3. CARD CONFIGURATION. 
| 


|| ONCE THE RESOURCES ARE ALLO- 

'/ CATED, THE CARD'S HARDWARE LOGIC 
ELECTRONICALLY SETS THE CARD CON- 
FIGURATION, ELIMINATING THE NEED TO 
MOVE JUMPERS AND DIP SWITCHES. 


EU E 


1. CARD IDENTIFICATION. 


. PLUG AND PLAY HARDWARE LOGIC, BUILT 

K. NTO РС AND ISA CARDS, ENABLES THE 

Br ARDS TO COMM U ATE TO тев "АШ. 
EXACTLY WHICH ВЕ: 


|] (EG. IRQ3, ОМА2, ETC.) 
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EACH ADD-IN CARD REQUIRES ке E 3 SW A Е | MORE CARDS ARE INSTALLED. BUT 


WiTH PLUG AND PLAY TECHNOLOGY, 
THE RESOURCES ARE DYNAMICALLY 
CONFIGURED BASED ON THE HARD- 
WARE PRESENT AT BOOT-UP. 


ONE OR MORE SYSTEM 
RESOURCES, SOME OF WHICH 
ARE SHOWN BELOW. OFTEN, THE 
REQUIREMENTS CONFLICT AS 


Е 
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| 
THE I/O ADDRESS TELLS THE | | 
CPU WHERE THE CARD IS LOCATED | 
ON THE EXPANSION BUS, | 
ALLOWING IT TO TRANSFER DATA 
TO AND FROM THE RIGHT LOCA- 
TIONS. OFTEN HUNDREDS OF 1/0 
ADDRESSES ARE AVAILABLE, 
BUT CARDS TYPICALLY USE THE 
SAME ONES, CAUSING CONFLICTS. 


DiRECT MEMORY ACCESS (DMA) 
CHANNELS PROVIDE AN EFFICIENT 
MECHANISM FOR TRANSFERRING 
DATA DIRECTLY BETWEEN A PERIPH- 
ERAL AND MEMORY WITHOUT 
BURDENING THE CPU. À TYPICAL 
SYSTEM HAS 4 DMA CHANNELS. 


AN IRQ, OR INTERRUPT REQUEST, 
IS A SIGNAL WHICH ALERTS 

THE CPU THAT AN ADD-IN CARD 
REQUIRES ATTENTION. (FOR 
EXAMPLE, WHEN A FAX BOARD HAS 
AN INCOMING CALL.) THE PC HAS 
16 IRQS, BUT TYPICALLY EIGHT 
OR MORE ARE USED FOR STANDARD 
SYSTEM FUNCTIONS. 


PLUG AND PLAY ALTERNATIVES 


PLUG & PLAY PCS _ 


"yp — — —-7 EXISTING CARDS 


IN THE PAST, CARD 
INSTALLATION HAS BEEN 
A LENGTHY, TECHNICAL 
PROCESS REQUIRING 
THE USER TO MANAGE 
AND ALLOCATE SYSTEM 
RESOURCES MANUALLY. 


INSTALLING EXISTING 
ISA CARDS ON PLUG 
AND PLAY-ENABLED PCs 
IS NOW EASIER WITH 
INTEL’S ISA CONFIG- 
URATION UTILITY. AFTER 
USERS SELECT THE 
CARD, THE UTILITY TELLS 
THEM HOW TO ALLOCATE 


PLUG & PLAY PCS 
PLUG & PLAY CARDS 


WITH PLUG AND PLAY 
TECHNOLOGY, RESOURCE 
ALLOCATION IS AUTO- 
MATICALLY DETERMINED 
AND IMPLEMENTED. 
USERS WILL BE ABLE TO 
ADD A CARD ALMOST AS 
EASILY AS INSERTING A 
FLOPPY DISK. 
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SYSTEM RESOURCES. 


INTEL 
ARCHITECTURE LABS 


The Intel Architecture Play capabilities to their 
Lab (IAL) has been systems. 

co-developing the Plug Intel Architecture Labs 
and Play specifications also designed the ISA 
with industry partners to Configuration Utility for 
ensure long-term compati- ^ system and add-in card 
bility across cards, sys- manufacturers to include 
tems and software. JAL with their products. This 
has openly licensed the software utility makes it 
necessary BIOS software easier for users to install 
to PC manufacturers so existing ISA cards in their 
they can add Plug and PCs. The software tells the 


user which resources are the resources are assigned, 
available, but configura- — | which is particularly impor- 
tion is still done manually. | tant for memory addresses. 
The utility also allows the 


user to optimize the way 


FOR MORE INFORMATION ON 
PLUG AND PLAY. CALL 1-800-955-5599, 


We've prepared a complete package of 
information about the Plug and Play technology, 
including a Plug and Play demo disk. 
Simply call our toll free number and ask for 
literature packet #1102 
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Internet Resource Guide 


mee ue DAVE VISLOSKY 
a on INTERNET O ff 


O n Internet 94 claims to be the most authoritative 
and comprehensive guide to resources on the In- 
ternet, and I wouldn't dispute the claim. Because of the 
fluctuation of the Internet's contents—mail lists, dis- 
cussion forums, and databases are being added or wiped 
away daily—the prospect of a single guidebook list- 
ing every current address is unreasonable. However, 
with over 6000 listings, On Internet 94 is certainly a 
useful reference, even if it is not precisely up to date. 

The guide provides addresses, descriptions, and access information to all cat- 
egories of electronic journals, newsletters, texts, discussion lists, and mailing 
lists available across the Internet. Also included are listings of Usenet news- 
groups and databases accessible by WAIS ( Wide-Area Interconnect Service). If 
you're new to the Internet, the introduction gives a few helpful hints on how to 
join discussion lists, access electronic journals and databases, and use the tel- 
net and ftp functions. 

When using resource books like this, I find myself constantly using the subject 
index. Unfortunately, for all the effort expended to include a vast number of 
useful and interesting Internet resources, the subject index did not receive the at- 
tention it deserves. 

For example, if you're interested in computer science, flip to the back of the 
book where the subject index resides. Find the subject "computer science," and 
you're faced with over 100 listings. Here's where the guessing game begins. 
We could assume that Info-Pascal is a discussion list on Pascal programming, 
which it is. But I have trouble discerning the meaning of Mossba, which, inci- 
dentally, is the Mossbauer spectroscopy discussion list. If you want to find a 
discussion forum on legumes, however, you're in luck. There's only one forum 
listed under legumes, Bean Bag. 

I would have been much happier if this Internet resource guide had added more 
detailed subjects to the index. Also, some of the indexed address listings, albeit very 
few, are followed by brief descriptions, something that would have been helpful next 
to every listing. Not to mention that each address listing is followed by the chap- 
ter rather than the page where it resides: Find your listing, find the chapter, and find 
the address listed alphabetically in the chapter. This is not the most efficient method 
when using a resource guide. However, even with a few = 1 
shortcomings in the subject index, On Internet 94 provides — ON INTERNET 94 
a wealth of Internet addresses that will be of interest to т. / Abbott, ed. 


а . e E- опу erty | | 
both beginning and professional Internet explorers. Ш  Mecklermedia — — 
_ ISBN 0-88736-929-4 
————— M = т AN dr M A f" * 
Dave Vislosky is a BYTE senior technical editor at large. You can $45 | | 
contact him on the Internet or BIX at visco bix.com. ru dE ши 


COMPUTER DESIGN 


CONCEPTS IN COMPUTER DESIGN: A PROFESSIONAL PERSPECTIVE by Dawn Erdos 
and Leslie Singer MIS Press, ISBN 1-55828-297-1, $34.95 


he bookshelves in my home office are overflowing with all the how-to 
books I've collected covering desktop publishing techniques and software. 
Concepts in Computer Design: A Professional Perspective, however, is the kind 
of book I tend to keep by my bedside for quiet perusal during downtime. While 


Books & CD-ROMs 


USEFUL REFERENCES 


PATENT EXPLORER CD-ROM Research 
Publications, 1921 Jefferson Davis Hwy., Arlington, VA 
22202, (703) 413-5050, $1995 


INFORMATION USA MULTIMEDIA CD-ROM 
FOR WINDOWS Infobusiness, 887 South Orem 
Blvd., Orem, UT 84058, (801) 225-0817, $69.95 


scr developers may lose huge 
amounts of R&D dollars, or be forced 
го pay royalties, if they are not aware of ex- 
isting patents of competitive products. Patent 
Explorer CD-ROM provides full-text de- 
scriptions of more than 10,000 software pa- 
tents from 1972 to 1993. The CD-ROM does 
not rely on the U.S. Patent and Trademark 
Office’s classification of software patents be- 
cause that classification assigns many soft- 
ware patents to categories other than soft- 
ware. Instead, Patent Explorer CD-ROM has 
grouped software patents into clusters based 
on the technology each patent contains. 

The full text of the software patent is pro- 
vided, which may vary from a few paragraphs 
lo several pages of description. A natural-lan- 
guage engine can search on full sentences in 
addition to individual keywords. [n an age in 
which we're seeing more and more litigious 
behavior— witness Compton New Media's, 
Lotus's, and Borland's patent infringement 
lawsuits—this reference disc is an excellent 
source of existing software patents. 

In the same vein, the U.S. government is a 
vast repository of useful information. The 
catch is that this information is difficult to 
find. The Information USA Multimedia CD- 
ROM for Windows aptly fills this void. lt in- 
cludes video, audio, and textual information 
on all 1261 Federal Domestic Assistance pro- 
grams administered by 51 agencies, including 
contact addresses and telephone numbers. 
Subjects include educational grants and schol- 
arships, labor statistics, market studies and 
research findings, tax advice, sources of loans, 
lists of surplus property, and more. 

You can search on every word, print in- 
formation in a variety of formats, write and 
edit notes within the software, and, in short, 
save a bundle of time and frustration getting 
information from the U.S. government. 


—Rich Friedman 
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See DOS Networking 
in a Whole New Light. 


MultiLink For Windows™ may clearly be the answer 
you're looking for. Employing Microsoft Windows' 
DOS-Box technology, MultiLink For Windows pro- 
vides smooth networking of 1 to 32 DOS-based user 
consoles (local or remote) in tandem with a Win- 
dows-based host computer. And you may see your 
PC investment in a whole new light, too. Put older 
PCs to work as terminals with the MLWTerm pro- 
ram included in MLW. With prices starting at just 
$189 for the two-user version, MLW is a very bright 
choice indeed. To find out how MultiLink For Win- 
dows can help illuminate your DOS networking stan- 
dards, call Robertson-Caruso & Associates today at 
(404) 512-0600 or Fax (404) 396-6628. 


Multilink” 


For Windows 
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WIBU-SYSTEMS GmbH 
Rueppurrer Strasse 54 
D-76137 Karlsruhe, Germany 


ever Phone: +49-721/376357 
SYSTEMS FAX:  449-721/377455 
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in USA and Canada please contact: 
Southwind Intemational Inc. 

Р. О. Box 308, Brookeville, MD 20833 
Phone: (301) 570-3497 

FAX: (301) 570-4773 


AJIBU 


Books & CD-ROMs 


it doesn’t offer specific how-to information or in-depth technical 
coverage of desktop publishing considerations, it does provide a 
broad summary of where the industry is - with са ж 
case studies of creative projects. 

Each chapter features an in-depth 
look at how a real-world product is 
produced and how some of the 
newest technologies are being em- 
ployed. The authors cite examples 
from the entire spectrum of profes- 
sional applications of desktop pub- 
lishing, including daily newspapers 
(USA Today), magazines (Wired), brochures (Ben & Jerry' " 
advertising, and package design. Interviews with people involved 
in the creation of these products provide insight into where the in- 
dustry is going and what some of the pitfalls are. 

The book also includes detailed lists of equipment and software 
used for each project and mentions the extent to which desktop 
publishing is used. Some operations are 100 percent desktop pro- 
duced; others, for practical reasons, have had to devise hybrid sys- 
tems that let them move slowly into the desktop arena. If I might 
paraphrase, desktop publishing is 90 percent perspiration and 10 
percent inspiration. This helpful book provides the 10 percent 
needed to get the job done. 


| CONCEPTS 
тт N COMPUTER 


DESIGN 


—Roger Goode 


BOOKS FOR SORE HANDS AND WRISTS 


REPETITIVE STRAIN INJURY, A COMPUTER USER’S GUIDE by Emil 
Pascarelli and Deborah Quilter John Wiley & Sons, ISBN 0-471-59533-0, 
$12.95 


PREVENTING COMPUTER INJURY: THE HAND BOOK 
by Stephanie Brown Ergonome, ISBN 1-884388-01-9, $19.95 


epetitive strain injuries are on the upswing, according to the 
U.S. Department of Labor. Repetitive Strain Injury, A 
Computer User’s Guide thoroughly explains the causes of the 
injury, describes what the authors believe is good treatment, and 
emphasizes prevention of the disability. This is done in a knowl- 
edgeable and accessible manner. The authors cite the epidemi- 
ology of this condition and explain who is most at risk. The book 
presents multiple checklists for recognizing the problem and its 
risk factors, along with advice on how to cope with the emo- 
tional component of the injury. From a physical therapist's point 
of view, the recommended program is good practice. 

Preventing Computer Injury: The Hand Book describes and il- 
lustrates exercises that can be used to prevent repetitive strain 
injuries. It discusses hand positions and motions to avoid and 
suggests appropriate substitutes. The author does not go into any 
depth of medical description. Instead, she concentrates on the 
clearly defined and pictured preventive exercises and hand and 
body postures. Brown writes in a simple, accurate, and easily 
understood manner; this book will be helpful to anyone who sits 
at a keyboard. Ш 


—Lee Zaslow 


Lee Zaslow teaches physical therapy at Hahnemann University in 
Philadelphia, Pennsylvania. You can reach her on BIX c/o "editors." 
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APPLE, IBM BRING 


POWER 


PC 


pple and IBM want to change your concept of 
the desktop PC. Specifically, they want to 
throw out the notions that you pay a premium 
for going to the next performance level, that 
you are locked into one operating system by the 
hardware, and that the term PC automatically 
refers to an 80x86, CISC-powered system. To 
EB them, the PC as we know it is dead. 

But long live the new PCs. Apple and IBM will intro- 
duce the first PowerPC systems this year. Preliminary 
benchmarks show that these systems will offer better- 
than-Pentium performance, in some cases at lower-than- 
Pentium prices. They discard the 10-year-old IBM AT 
architecture in favor of more flexible, open designs. And 
most obviously, they replace the venerable Intel 80x86 
CPU with the RISC-based PowerPC. 

Significantly, they accomplish this while providing 
compatibility for the huge installed base of existing CISC- 
processor software under both DOS/ Windows and System 
7. Yet portions of the underlying hardware and software 


are designed to enable totally new classes of applications 
that were simply not possible before because of perfor- 
mance constraints. On March 14, Apple started shipments 
of Macs based on the PowerPC 601. In the second half of 
this year, IBM plans to release desktop and notebook 
computers based on the PowerPC 601 and PowerPC 603, 
respectively. continued 
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The first-generation PowerPC desktop systems from 
Apple and IBM have arrived. They offer blazing 
performance and unique features at affordable prices. 
The downside? Few native applications, slow software 
emulation, and unfinished system software. 


Apple's Power Macintoshes 


.| © Three PowerPC 601—based desktop 
| models running at 60, 66, and 80 MHz 


© Prices starting at $2100 for a fully 
equipped system 
.| © True Mac look and feel, plus a high 
degree of compatibility with existing 
applications 


TOM THOMPSON AND BOB RYAN 


| * А nanokernel allows the Power Macs 
to support both the PowerPC and 


emulated 680x0 architectures 


IBM's Power Personal Systems 
(see page 60) 
e An attempt to establish a new 
standard architecture for the PC 


e Eliminate hardware dependencies by 
separating the operating system from 
the hardware 

e Planned support for 05/2, Windows 
NT, AIX, Solaris, and Taligent 

e “Human-centered” user interface will 

| eventually provide voice control, 

| handwriting recognition, and agents 


жее 
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Cover Story 


A New Breed of Mac 


| PowerPC systems are called Pow- 
er Macs. Unless you happen to notice the 
PowerPC logo on the housing, a Power 
Mac looks just like a regular Mac. It be- 
haves like a regular Mac, too—except that 
it’s much faster. Three systems are avail- 
able, representing three price/performance 
levels. The Power Mac 6100/60 uses a 60- 
MHz 601 processor and costs $2209 com- 
plete with a keyboard and monitor—that’s 
slightly less than what you would spend 
for a fully equipped Pentium PC when this 
was written. The Power Mac 7100/66 fills 
the midrange at 66 MHz and costs $3379. 
Finally, the Power Mac 8100/80 runs at 
80 MHz and costs $4869. 

Apple was able to achieve some cost 
savings by basing the Power Mac systems 
on existing 680x0 Mac chassis. This strat- 
egy also gives current 680x0 Mac owners 
the opportunity to upgrade to a Power Mac 
system by a main-logic-board swap. 

Bundled with these Power Macs is sys- 
tem software that includes the QuickTime 
extension for multimedia support, Plain- 
Talk text-to-speech and voice-recognition 
software, and AppleScript, which is a 
scripting language that uses high-lev- 
el events to automate tasks and cus- 


nector. This AV card provides 24-bit video 
on the monitor and uses a new video chip 
set for video capture and scaling. It also 
has the DAV (digital audio video) con- 
nector found in the AV Macs. 

For those who already own Macs, there 
are a number of upgrade options. If you 
have a Mac with the same chassis type as 
the Power Mac, a main-logic-board swap 
is available. For owners of other Macs, 
Apple offers a Power Mac Upgrade Card 
($700) that plugs into a 68040 PDS 
(Processor Direct Slot). It has a 601 pro- 
cessor, Power Mac ROMs, and 1 MB of 
level 2 cache SRAM (static RAM) on it. 
The Upgrade Card uses a PLL (phase- 
locked loop) that doubles the clock speed 
of the host Mac’s bus clock (i.e., an Up- 
grade Card plugged into a 33-MHz Quadra 
800 runs at 66 MHz). The PLL circuit also 
helps keep the plug-in board's bus syn- 
chronized to the computer's CPU bus, 
which reduces data transfer delays between 
the two. DayStar Digital ( Flowery Branch, 
GA) will also offer PowerPC accelerator 
boards for all color Macs. 

With the Power Macs, the Mac OS is 
reborn, shedding the vestiges of its decade- 
old design so that it can grow in new 
directions. Gone are the segmented appli- 
cation architecture and single-mode oper- 
ation. Now there's a nanokernel, supervi- 
sor and user modes, and DLLs, so the Mac 
OS can become a preemptive multitask- 
ing operating system. Future Power Macs 
will incorporate the PCI ( Peripheral Com- 
ponent Interconnect) bus, a growing in- 
dustry standard for computer peripherals. 
Finally, with Apple planning to license the 
Mac system software to other PowerPC 
systems designers, at long last the Mac 
will become a truly open standard (see 
"Apple Opens the Mac OS" on page 24). 
Apple intends to promote the unique fea- 
tures of the Mac OS— such as peer-to-peer 


Power Macintosh Vital Statistics 


file sharing, multiple network protocol 
stacks, color matching for output, and plug- 
and-play architecture—as the new oper- 
ating-system standard for RISC computers. 


Meet the Macs 

The 6100/60 uses the same “fat” pizza- 
box chassis found on the Macintosh Cen- 
tris 610/Quadra 610. The 8 MB of RAM is 
expandable to 72 MB by using 32-MB 
SIMMs. 

Faster versions of the 6100 and other 
Power Macs will use the same name; only 
the trailing digits, representing clock speed, 
will change. This eliminates the product- 
line confusion created by Apple’s previous 
naming scheme, where minor changes to 
existing Macs begot whole new model 
names. It also explicitly states the proces- 
sor speed, which is useful when comparing 
systems. 

The midrange Power Mac 7100/66 uses 
the Mac IIvx/Centris 650/Quadra 650 
chassis. It has four 72-pin SIMM sockets 
that allow RAM to be expanded to 136 
MB. Interestingly, the 601 PDS holds a 
display board containing 1 MB of VRAM 
(video RAM) that's expandable to 2 MB. 
This means that the 7100/66 comes out of 
the box ready to support a second monitor. 
With 2 MB of VRAM on the board, you 
can have 16-bit-deep video on 21-inch 
monitors. 

One caveat is that the Power Mac's 
VRAM display board uses the old DB-15 
video connector, while the built-in video 
port uses the new HDI-45 connector. The 
HDI-45 has extra lines to handle voice in- 
put and stereo sound I/O on Apple's Au- 
dioVision monitor. You'll need an adapter 
to plug an existing monitor's DB-15 ca- 
ble into the built-in video connector, but 
not the VRAM display board. 

The Power Mac 8100/80 is based on the 
Quadra 800/Quadra 840AV mini-tower 
design, with a 200-W power supply 
and internal bays for three hard drives. 
Eight 72-pin SIMM sockets can ex- 


ишш One Processor Direct Slot 
ишш 5 MB of RAM 
ERE 16-bit stereo sound 1/0 
шшш Microphone 
Emm Built-in 16-bit video 
шиш SCSI bus 
иши LocalTalk 
ишш Built-in Ethernet 
mmm Cache SIMM socket 
шиш Three NuBus slots 
ш Fast SCSI-2 bus 


tomize the operation of applications. 
More important, these systems also 
ship with Insignia Solutions' Soft- 
Windows, an emulation package that 
can run DOS and Windows software. 


So, these systems offer you a choice m Macintosh 7100/66 


pand RAM from the standard 8 MB 
to 264 MB. Like the 7100/66, the 
8100/80's standard configuration sup- 
ports a second monitor. The УКАМ 
display board plugged into the PDS 
comes with 2 MB of VRAM and is 
expandable to 4 MB. With 4 MB of 
VRAM, a second monitor attached 
to the VRAM display board supports 
24-bit color on 21-inch monitors, 
making the system ideal for profes- 
sional graphics and high-end imag- 
ing work. 

Be aware that on these systems 
you're not required to use the built-in 
video. You can opt to connect a single 


60-MHz PowerPC 601 


[ic Macintosh 6100/60 
160-MB hard drive 


of operating systems, a feature found 
in other RISC-based computers. 

The Power Macs provide much of 
the AV Macs’ capabilities in that the 
telephony, fax modem, and digital 
speech software is bundled with these 
computers. If you need the video ca- 
pabilities, an AV Technologies card is 
available. It provides two S-video 
connectors and a DB-15 monitor con- 


66-MiHz PowerPC 601 
250-MB hard drive 


Power Macintosh 8100/80 
80-MHz PowerPC 610 
250-MB hard drive 
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Left to right: the Power Mac 7100/66, the Power Mac 8100/80, and the Power Mac 6100/60. The systems are 
shown with an optional CD-ROM drive. A plug-in board provides AV capabilities. 


monitor to the VRAM display board. The 
8100/80 supports two SCSI buses (internal 
and external). The internal SCSI bus uses 
a fast SCSI-2 controller. Combined with 
the SCSI Manager 4.3 (first used in the 
Quadra 840AV), the controller enables 
SCSI-2 fast transfers of up to 10 MBps on 
the internal bus. To wring the best possible 
performance out of the 8100/80, its cache 
slot contains a SIMM that implements a 
level 2 cache with 256 KB of 14-nanosec- 
ond, synchronous SRAM. 


Interiors 

All the Power Macs use a common design, 
with only a few modifications for specific 
systems. They have 4-MB 100-ns ROMs 
mounted on a SIMM socket. The SIMM 
socket allows the possibility of upgrading 
the system software at a later date. These 
ROMs are twice the size of those found 
in the Centris 660A V and Quadra 840A V. 
They contain new features and some op- 
erating-system code that was formerly 
stored on the hard drive. 

A 64-bit data bus links the 601 proces- 
sor to the ROM, RAM, cache slot, and ex- 
pansion slots (i.e., PDS and NuBus). The 
design supports a level 2 cache that's from 
128 KB to 1 MB in size. The memory sub- 
system uses one- (up to 64 bits, or 8 bytes) 
or four-cycle (32 bytes) burst transfers to 
feed the ravenous appetite of the 601 
processor. However, this subsystem does 
not support any of the 601's extended pro- 
tocol-bus transactions that provide bus 
snooping to maintain memory coherency. 

All three systems use 80-ns DRAM, 
which reduces system costs. Also, the CPU 
bus is clocked at half the rate of the proces- 
sor (in other words, when the processor is 
clocked at 66 MHz, the CPU bus operates 
at 33 MHz). This lets the Power Mac de- 
sign borrow existing 33- and 40-MHz 
components used in the Quadra 800 and 
840AV. However, this design also exacts 
a performance penalty, because the mem- 


ory subsystem injects a lot of wait states 
when accessing this slower DRAM. 

The 601’s own on-chip 32-KB cache 
minimizes some of the effects of this de- 
sign compromise. So does the wider 64-bit 
bus, which moves twice the data per bus 
cycle than the Quadra's 32-bit CPU bus. 


Because of the wider bus, when you add 
extra memory to a Power Mac, the RAM 
SIMMs must be of the same size and 
added in pairs. 

Placing faster RAM in the SIMM sock- 
ets won't boost performance because the 
memory-controller ASIC (application-spe- 
cific IC) that controls memory accesses 
runs at fixed speed. It's possible to repro- 
gram the timing on this ASIC to handle 
faster DRAM, but because the 8 MB of 
RAM on the main logic board is soldered 
down, any timing changes would be detri- 
mental to this slower memory. However, 
the programmability of this memory con- 
troller means that you'll find it in future 
Power Macs that use faster memory. Un- 
like the Quadra 800 and 840AV, the Pow- 
er Mac's memory is not interleaved. 

A custom video ASIC integrates a 
CLUT (color lookup table) and a DAC 
(D/A converter) to implement the Power 
Mac's built-in video. For 14-inch moni- 
tors (640 by 480 pixels), the built-in video 


The Power Mac Hardware Architecture 
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The Power Macs use a 64-bit data bus for high performance. A Data Path ASIC 


7100/66 and 8100/80 only 


„Speaker 
AE | interface B [Floppy 
| "port c 


ae | controller | | 


^ Data Path 
ASIC close-up 
32-byte DRAM 
write buffers (2) 


nternal 
SCSI 


` 8100/80 system poo 


О buffer 


buffers the video data and blasts it to the 16-bit video bus in etght cycle bursts. Another 

buffer handles processor writes to DRAM. The Data Path ASIC can manage two bus operations In parallel: While it 
fetches data from DRAM and pumps it to the video ASIC, it simultaneously handles processor accesses to the 1/0 
bus or memory. Notice that the 64-bit ROMs, expansion slots, and cache slot reside on the CPU bus, Isolated from 
DRAM by the Data Path ASIC. This lets the 601 access these devices without bus contention. 


APRIL 1994 BYTE 47 


This is your 


Career. 


If you’re a desktop developer hungry for new 
opportunities, Powersoft is serving up something 
you're sure to like. A $249* desktop version of our 
award winning PowerBuilder, the application develop- 
ment software that's helped thousands of companies 
make the transition to client/server computing. 

With PowerBuilder Desktop you get many of 
the same ingredients in our Enterprise edition in 


portions that make sense for the desktop-class 


databases already residing on your network. 

For starters, you can create your own client/server 
applications using a common object technology. 
A technology that lets your programs, as well as your 
programming know-how, be scaled to run against any 
database from .DBF to DB2? 

With PowerBuilder Desktop you also get to take 
advantage of hundreds of built-in functions to access 


and manipulate data, perform calculations, and 


Тт ا ج“‎ 
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gh 


This is your career on 


new PowerBuilder Desktop. 


Any questions? 


communicate with other applications. 


Of course you’ll want more on 


Introductory 


Price: $249% Your plate than that. So there’s also 


our “SQL Smart" DataWindow™ to build applications 
without coding SQL. A built-in data dictionary to 
increase productivity and ensure standards. And the full 


32-bit relational power of theWATCOM" SQL database. 


Something you'll appreciate very quickly 


once you realize how much time it saves. 


If we still haven't whet your appetite, consider 
our one-day comprehensive client/server training class 
for only $399 that includes your personal copy of 
new PowerBuilder Desktop. Just call Powersoft at 
1-800-946-3500 for dates and a location near you. Or if 
you want to get your career cooking even sooner, call 
your corporate reseller, stop by CompUSA, or call 


Powersoft at 1-800-642-1421 today. Powersoft 


Building on the power of people. 


*Introductory price; suggested retail price: $695. Powersoft Corporation, 70 Blanchard Road, Burlington, MA 01803 
Powersoft Europe, Thames House, 1 Bell Street, Maidenhead, Berkshire, SL6 1BU, United Kingdom 
All trademarks and registered trademarks are property of their respective owners, Prices listed do not include sales tax, shipping and handling. 30-day money back guarantee. 
Circle 152 on Inquiry Card. 
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The main logic board of the Power Mac 8100/80. The ROMs are 4 MB in size and contain both 680x0 code and PowerPC code. 


supports a color depth of 16 bits. For 16- 
inch monitors (832 by 624 pixels), the col- 
or depth is 8 bits. The cost compromise 
here is that the built-in video's frame buffer 
resides in main memory and consumes 
600 KB. As with previous Mac systems 
that used this design, there's a performance 
hit when both the processor and the video 
circuitry contend for access to DRAM. 

Apple's solution to this problem is an- 
other custom ASIC, called the Data Path. 
Two of these Data Path ASICS sit square- 
ly in the middle of four buses: the CPU 
bus, the I/O bus, the memory bus, and the 
built-in video bus. These Data Path ASICs 
handle byte lane routing between the 64-bit 
buses and 8- and 16-bit I/O devices. They 
also buffer transfers among the CPU, I/O, 
memory, and the video bus. 

Because the 601 spends most of its time 
accessing ROM code or the cache, this de- 
sign minimizes any bus collisions when 
the built-in video is in use. Of course, there 
are a few pathological situations where a 
program might copy off-screen video data 
to the frame buffer, which defeats this de- 
sign. On the plus side, owners of the 
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7100/66 and 8100/80 can opt to use only 
the VRAM display board, thus eliminating 
use of the built-in video and avoiding its 
performance penalty. The Data Path ASICs 
in this instance still minimize bus con- 
tention among the processor, memory, and 
I/O subsystems. 

For high I/O throughput, the Power 
Macs have a custom I/O ASIC that handles 


Digital video format 
converter and scaler 


athann immi. 
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Video 
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Ethemet, serial, and SCSI I/O. It provides 
two 8-byte FIFO (first-in/first-out) buffers 
for serial I/O. The I/O ASIC implements 
an NCR 53C94 SCSI-2 controller chip and 
has a maximum transfer rate of 5 MBps. 
On the Power Mac 8100/80, a second 
SCSI-2 controller chip, the NCR 53CF96- 
2, is connected to an internal 50-pin SCSI 
bus. By using SCSI-2 fast transfers, this 


The AV Technologies card provides digital video capture and manipulation functions. 
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` SINCE OUR UPS COSTS LESS, — 
LET'S FORGET ABOUT PRICE 
FOR A MINUTE...MAN 


BECAUSE WHEN THE 
POWER DIPS, ITS 
NOT WHAT YOU PAID 
FOR YOUR UPS 
THAT'S IMPORTANT, 
ITS WHAT IT DOES 


FEATURES... 


‘The MINUTEMAN ALLIANCE 


A500 keeps your network 
safe from brownouts, the most 
common power problem. Our 
line-interactive technology 
continuously monitors and 


| provides an automatic boost 
whenever power dips. This 


important feature prevents 
frequent battery usage, saving 
the battery for more severe 
power problems. 

Other important features 


` that make the MINUTEMAN 
A500 stand out are a 500 VA 


$0 LET'S TALK ABOUT | 


| prices, the choice becomes even 
more obvious. 

We don't believe you'll pay 
2595 more for a product that 
| gives you less. Call our POWER 
HOTLINE now and find out how 
to get more UPS for less. 
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| MAKE THE COMPARISON YOURSELF 
rating, extensive status = : 
indicators and a Test 
button so you can 
confirm that the UPS is 
doing its job. A Site 
Wiring Fault Indicator is | 
included to let you know 
if there is a problem 
with grounding or other - 
on-site electrical wiring 
problems that could be 
catastrophic. 

The Alliance A500 is 
compatible with 
MINUTEMAN 's 
LanMaster unattended 
shutdown software for 
all operating systems to 
further protect your net- 
work, even when you're . 
not there. 

If all UPSs were priced 
the same, the choice 
would be easy based 
only on features. But 
when you compare 
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Product and company names mentioned herein may be 
trademarks or registered trademarks of their respective companies 


UNINTERRUPTIBLE POWER SUPPLIES TSUN 


1-800-238-7272 


Minuteman's product line includes UPSs and 
Voltage Regulators ranging from 300VA to 10 KVA. 
International models are available. 

1455 LeMay Drive 
Carrollton, Texas 75007 
214/446-7363 Voice 
214/446-9011 Fax 
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internal bus can attain a transfer rate of 10 
MBps and would be useful for imple- 
menting internal RAID arrays. The 1/0 
ASIC also has a 50-pin internal connec- 
tor that handles slow internal devices like 
the optional CD-ROM drive. 

The Power Macs provide the usual two 
serial ports. Both ports use the new nine- 
pin GeoPort connector that is plug-com- 
patible with existing mini-DIN-8 connec- 
tors. Either port can be configured for 
GeoPort modem/telephony or AppleTalk 
protocols (i.e., the LocalTalk network con- 
nection is no longer restricted to the print- 
er port, and the GeoPort connection is no 
longer limited to the modem port). 

Another custom ASIC melds a wave- 
form amplifier with a 16-bit digital sound 
encoder/decoder to handle the Power 
Mac's sound I/O. This sound ASIC man- 
ages 16-bit, 44.1-kHz stereo sound I/O 
and sound input through the Power Mac’s 
built-in microphone. The ASIC also as- 
sists the system software with PlainTalk 
speech-recognition and speech-generation 
software. 

For maximum compatibility with the 
existing installed base of 
NuBus expansion boards, 
the Power Macs offer Nu- 


sound 1/O (two channels), and SCSI (two 
channels—one for the regular SCSI bus, 
and one for the fast SCSI). The DMA can 
relieve the 601 processor of the chore of 
transferring data between memory and 
these devices and allow it to spend pro- 
cessing power on more crucial tasks. 

It's important to note that because the 
serial ports use DMA, this also provides 
DMA support for LocalTalk transfers. Pre- 
vious LocalTalk implementations required 
extensive processor overhead to reliably 
manage AppleTalk packet transfers. The 
Power Mac DMA design leveraged off the 
experience gained from the AV Macs, 
which were the first Macs to extensively 
use DMA channels to manage device I/O. 

Note that while the Power Macs have 
DMA channels, they can't be used effec- 
tively at this time, because most drivers 
and applications currently use synchro- 
nous I/O calls (i.e., the driver or function 
waits until the requested I/O operation 
completes). If the software is retooled to 
use asynchronous calls, applications will be 
free to perform other tasks while the I/O 
operation occurs. When the operation com- 


Power Mac Processor Support 


Bus slots. Future Power | [777 


Macs will employ the PCI 
bus when PCI expansion 
boards become plentiful. 
The NuBus slots on the 
Power Mac 7100/66 and 
8100/80 follow the NuBus 
"90 specification, support- 
ing 20-MHz transfers be- 
tween NuBus boards. The 
NuBus controller ASIC 
that connects these slots to 
the CPU bus can act as a 
bus master. NuBus block 
transfers between boards 
are supported. On the 
8100/80, the NuBus ASIC 
supports block transfers to 
and from the CPU bus. The 
controller enables direct 
access between RAM or 
ROM and the NuBus 
boards, but not to I/O de- 
vices. 

A custom memory- 
mapped I/O controller 
ASIC provides the control 
and logic signals for most 
ЏО devices in the system, 
except the built-in video. 
It provides DMA channels 
for Ethernet 1/O (two chan- 
nels), the floppy drive, the 
serial ports (four channels), 
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Nanokernel 


pletes, the driver calls the application's 
completion function so that it can deliver 
a buffer of data (e.g., a read operation) or 
a status value. 

The AV Macs use a DSP (digital sig- 
nal processor) to handle voice-recognition 
preprocessing (i.e., echo cancellation from 
the walls of the room and other acoustic ef- 
fects); sound generation; and modem, fax, 
and telephony functions. On the Power 
Macs, the PowerPC processor handles 
these tasks. A demonstration showed the 
8100/80 handling a 2400-bps fax trans- 
mission while still recognizing voice com- 
mands. This is a distinct improvement over 
the Quadra 840A V, where you can use the 
modem/fax functions or the voice recog- 
nition, but not both. While the 601 appears 
to have plenty of power to bear on these 
sorts of things, you'll have to wait and see 
if this is the best solution, especially for 
the 6100/60 and 7100/66. 

Apple has made some intelligent com- 
promises in the first-generation Power Mac 
design. Cost-driven decisions like the slow 
RAM are partially canceled out by per- 
formance-driven choices like the wider 
data bus and burst trans- 
fers. There's room for 
faster systems with the ba- 
sic hardware. According to 
Jonathon Fitch, one of Ap- 
ple's PowerPC hardware 
managers, the custom 
ASICs “were designed to 
be compatible with the 603 
and 604 buses.” 


System Software 

A Power Mac presents no 
surprises to the seasoned 
Mac user. It boots like a 
680x0 Mac, using the pre- 
requisite System enabler 
file tailored for the Power 
Mac's hardware, and runs 
System 7. However, this 
resemblance is only su- 
perficial, because the core 
system software is funda- 
mentally different. These 
changes go far beyond re- 


compiling the system soft- 

| — ware for a different proces- 
Te sor. The system’s run-time 
System architecture has been com- 
enabler supplies | pletely revamped. It pro- 
hardware-specific | vides a simple and clean 
information design that will ultimately 
support a future microker- 


The Power Mac supports two different processor architectures simultancoasiy. The namokernel 
provides a hardware abstraction layer, which the PowerPC system software and a 681 С040 emulator 
use. A Mixed Mode Manager handles context switches between the two environments. 


nel-based operating sys- 
tem. However, it also sup- 
ports the existing 680x0 


application architecture. 
continued 


POWER SUPPLIES 


“The premier power-supply maker” 

John Dvorak, PC Magazine, March 30, 1993 

“The only company to go to for a power supply” 
Jerry Pournelle, Byte, April 1993 


STANDARD UNITS 
These UL/CSA approved, fully tested power 
supplies are the best basic units available. 
STANDARD 205 SLIM ............................ $89 
STANDARD 220 DESK/TOWER ........... $89 


Unrattle your nerves with 
an ultra-quiet Silencer 
power supply. Appreciated 
by users since 1986, their 
high-efficiency fans and 
low-turbulence circuitry 
reduce noise by up to 84%! 
A must for home office or multimedia applications. 
SILENCER 205 SLIM ....................... $119 
SILENCER 220 DESK/TOWER ........... $129 
SILENCER 270 DESK/TOWER ........... $179 


HIGH-PERFORMANCE UNITS 


MOISE LEVELS (db) 


Upgrade your computer with one "A our premium 
Turbo-Cool power supplies—the choice of PC 
professionals. You'll get 50% - 100% more power, 


SOLID-STEEL CASES 


O 
Power Packed Upgrades. 


OVER-TEMP ALARM 


Give your computer a 
professional, high-tech 
look with one of our 
premium-quality, 
USA-made, all-steel 
cases. They're rigid— 
unlike light-weight 
T imports—so the PC's 
| components are always 
sid aligned and grounded. 
You'll enjoy easy system access, and with room for 
up to 18 drives, there's real expandability! 


Desktop Tower Monster 
Exposed Drive Bays: 5 6 13 
Total Drive Bays: 7 8 18 
Motherboard Capacity: 1 1 2 
Power Supply Capacity: | 1 
Cooling Fan Capacity: 2 3 
Filtered Air Inlet: Yes Yes Yes 
Lockable Front Door: Yes No Yes 
Beige or Black Finish: Yes _ Yes Yes 
Meets FCC-B Specs Yes _ Yes Yes 


Made in USA Yes Yes Yes 
SOLID-STEEL DESKTOP CASE ......... $175 
SOLID-STEEL TOWER CASE ............ $295 
SOLID-STEEL MONSTER CASE ........ $895 


REDUNDANT POWER 


Eliminate the risk of network downtime or data loss 
due to power supply failure with the TwinPower 900 
redundant power system. It delivers high-capacity, 
fault-tolerant power to your entire network server. 
Consists of two Turbo-Cool 450 power supplies 
in parallel, utilizing a special power-management 
interface module. A must for mission critical LANS 


Don't wait for the acrid smell of a 
burnt components! With our | 
new 110 Alert, you'll know дй 
if your PC is overheating gj 
before damage occurs. IB 
Should the computer's | 
temperature reach 110°F, a loud | 

alarm warns you that а fan has failed or dnc the 
cooling system is inadequate to handle that extra 
hard drive or other peripheral you may have added. 
Compatible with any computer, the inexpensive 
110 Alert is compact, easy to install, and so reliable, 
it carries a lifetime warranty. 

1D ALERT ——— — $29 


CPU COOLERS 


It's а fact. 486 chips run hot, often exceeding 185°F' 
Now, you can cool your 486 to a safe 85°-95F with 
our popular CPU-Cool. It prevents random system 
errors and other heat-related problems. Consists of 
а mini-fan embedded in a die-cast heat sink that 
easily mounts on the CPU. Powered by a spare 
drive connector. Effective, inexpensive insurance! 

= cools CPU 70°- 100% 


CPU TEMP (^f) 


built-in line conditioning, super-tight regulation, = 900 watts peak power m prevents system errors iy, 

ultra-clean output, a high-capacity cooling fan, m 100 X more reliable m adds years to CPU life 

UL/CSA/TUV, a 2-year warranty for 300W than a single-unit m thinner, quieter, and 

models, and a 5-year warranty for the 450! Ideal а load-sharing design better-built than cheap 

for high-end workstations and network file servers. — sm hot-swap capability imported imitations. 

TURBO-COOL 300 SLIM/BABY ......... $169 ш 5-year warranty be sz m safe, simple installation 

TURBO-COOL 300 DESK/TOWER ... $189 mmonster-case compatible CPU-COOL (FOR 486s) 

TURBO-COOL 450 DESK/TOWER ... $349 TWIN-POWER 900 ............................, $995 — PENTACOOL (FOR PENTIUMS) ............ $39 
PG POWER & COOLING, INE. 


5995 Avenida Encinas, Carlsbad, CA 92008 * (619) 931-5700 * (800) 722-6555 * Fax (619) 931-6988 


We accept Visa, MC, COD, or PO on approved credit. Warranty period: Five years for Twin Power and Turbo-Cool 450. Two years for Turbo-Cool (except 450), Silencer, and CPU coolers. One year for all others (except 110 Alen), 
Hours: 7 am. - 5 pam. (PT) Mon. - Fri. Silencer, Turbo-Cool, TwinPower, CPU-Cool, PentaCool, and 110 Alert are trademarks or registered trademarks of PC Power & Cooling, Inc. ©1993 PC Power & Cooling, Inc. 
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How the Power Macs Measure Up 


BY TOM THOMPSON 


hile Apple’s Power Macs rep- 
resent a tremendous technical 
achievement in providing compatibil- 
ity with the existing software base, the 
question everyone will ask is: How fast 
are they? Answering this question re- 
quired running the BYTE low-level and 
application benchmarks (which test the 


the middle of the RISC pack on word 
processing tasks. The 6100/60 trailed 
the pack on spreadsheet operations, 
while the 7100/66 did as good as the 
DEC Alpha, and the 8100/80 was on 
par with the 200-MHz Carrera Cobra. 
Considering that the prices of the RISC 
pack range from $4000 for a basic sys- 
tem up to $25,000, the Power Macs do 
an impressive job. 


Again, remember that performance is 
a moving target here. The Power Macs 
will get faster in the future as Mac ap- 
plications are ported to native code, 
which eliminates the overhead of the 
emulator. Also, Apple plans to keep 
moving more of the Toolbox to native _ 
code, and these changes will be dis- 
tributed periodically with system soft- 
ware releases. 


680x0 emulator), the BYTE native 

benchmarks (which test native perfor- 

mance), and two Windows applications 

(which check the 80x86 emulation). 

These results were on preliminary sys- 

tems, and Apple plans a system soft- 

ware release this summer that will make 

more of the Toolbox code native. 
Power Mac performance ranges from 

that of a IIci (which uses a 20-MHz APPLICATION 

68030) to better than that of a Quadra Word Processing 

840AV (which uses a 40-MHz 68040), DTP 

depending on how much native Tool- Database 

box code the application uses during Development — 

the course of operations. The applica- Graphics 

tion benchmark results are skewed Scientific 1425 6.29 

downward, because Excel and Math- Spreadsheet 13. 2.36 

cad, upon detecting the lack of an FPU Overall 4969 2218 

(because the emulator reports that it's 

a 68020), did their own computations. 

This kept execution in the emulator, 


MAC LOW-LEVEL AND APPLICATION INDEXES 
QUADRA POWER MAC POWER MAC POWER MAC 
LOW LEVEL 840AV 6100/60 7100/66 8100/80 


CPU 7.11 2.96 3.34 4.08 
FPU - | 57.64 26.22 2998 ^ 3632 


Disk 2.85 2.51 2.53 3.28 


Video A 4.48 


| SPREADSHEET AND WORD PROCESSING PERFORMANCE INDEXES UNDER EMULATION 


E PEE aoe pro- SPREADSHEET WORD PROCESSING 
cessing test, which makes heavy use : 

of native QuickDraw code, shows bet- ا لاتا‎ ven = 

ter results: The low-end 6100/60 out- Sun SparcStation 10 (SunPC) i Е 0.25 

gunned а Quadra 950 (а 33-MHz 68040 Sun Ѕрагсбіайоп 10 (Wab о. 0.19. 

system), and the 8100/80 did better than HP 900 Series 700 Sotwindows) __ 0.28 

the Quadra 840AV. HP 900 Series 700 2 326.21) SEET AY 


Native results showed that the 
6100/60 and 7100/66 trailed the RISC 
systems BYTE tested (see “Windows 
on RISC” on page 109), but this was 
because they lacked the level 2 cache 
that most of the other RISC systems 
possessed. (An optional level 2 cache 
SIMM is available for these Power 
Macs.) The 8100/80, with a 256-KB 
level 2 cache as standard equipment, 
fared much better, posting an overall 
index close to that of the Sun Sparc- 
Station 10. 

Windows emulation, supplied by In- 
signia Solutions, was on par with other 
RISC systems—slow. Excel 4.0 and 
Word for Windows 2.0 benchmarks 
indicate that even lacking the level 2 
cache, the 6100/60 and 7100/66 were in 


DEC Alpha 200 AXP i 0.32 
NEC RiscServer j | T" 4 VAR UY Y 
Carrera Cobra 0.29 
PowerMac 6100/60 (SoftWindows) 032. . == O 
PowerMac 7100/66 (SoftWindows) i 0.31 
PowerMac 8100/80 (SottWindows) 1 041 moe ЭШТА У 


NATIVE PERFORMANCE INDEXES 
Carrera Cobra 3.61 


The Power Macs compare favorably with other 
امعت‎ RISC systems on the Windows emulation. Native 
туесе id Er | performance was lower, but the 6100/60 and 
IBM PowerStation 250 2.57 7100/66 lacked a level 2 cache, as did the IBM 
HP 900 Series 700 2.36 PowerStation 250 and HP 900 Series 700. The 
native benchmarks were compiled using a beta 
version of the MPW PowerPC compiler. On all 
results, a higher number indicates better 
_ | Performance. 


DEC Alpha 2.22 
Sun SparcStation 10 1.96 
PowerMac 8100/80 1.90 
PowerMac 7100/66 1.50 


PowerMac 6100/60 
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Science has found a 
cure for snoring. 
At least during your 
presentation. 


It's the new Phaser" 220 color printer by should come with an airbag. The Phaser 220 


Tektronix* It's affordable. It’s easy to use. ` also offers true Adobe" PostScript” Level 2 


And it's the best way to keep people awake . and supports PCs, Macs, workstations and 
without the use of costly stimulants. How? ' just about every network interconnect. Add 


to this the fact that it's reliable, has multiple 


Quite simply, amazing color. The Phaser 
220's SuperCell 600” technology | paper trays and a huge print capaci- 
allows you to print a whopping ' ty and you've got yourself one 
600 x 300 dots-per-inch. And in : tough workhorse. For a free Phaser 
lay terms, that's a lotta dots. And a А 220 print sample or the name of 
lotta dots means your annual | your nearest Tektronix dealer, call 


" 800-835-6100, department 341. 


reports will yodel, your pie charts 


p " The Phaser 200 series siarts at à suggested retail price of only ' . 
will do backflips and your bar 82,995. Who says money can't buy happiness? For faxed information, cal] 503- 


graphs will announce their presence with authority. Plus 682-7450, and ask for document #5003. But don’t wait 


you get all this great color at two pages per minute on too long. Because business is getting more and more 


most common laser papers. At this speed, it Tektronix competitive. And if you snooze, you lose, 


Phaser is a trademark of Tektronix, Inc. PostScript is a trademark of Adobe Systems, Inc. All other marks are trademarks or registered trademarks of their respective companies. 
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Inside the 4-MB ROMs, you find the 
usual suspects: Toolbox code (i.e., func- 
tions that provide application interface ser- 
vices like window creation and menu se- 
lection), operating-system functions (e.g., 
file I/O, allocating memory, and device 
drivers), and QuickDraw (i.e., the imag- 
ing engine). There are also some new fea- 
tures, such as a 68LC040 emulator and the 
Mixed Mode Manager (used to handle 
context switches between 680x0 emulated 
code and PowerPC code). 


Last but not least, these ROMs also con- 
tain a nanokernel. This nanokernel acts as 
a thin hard ware-abstraction layer that pro- 
vides low-level interfaces for interrupts, 
exception handling, and MMU (memory 
management unit) operation. It’s also re- 
sponsible for booting the system and ini- 
tializing the 68LC040 emulator. The nano- 
kernel's interfaces are private and are used 
only by the operating system. 

Significantly, the nanokemel is the only 
supervisor-mode code in the Power Mac, 
while everything else—including the op- 
erating system—tuns in user mode. Pre- 
viously, nearly all Mac software, including 
applications, ran in supervisor mode. This 
probably simplified the system software 
design for early 680x0 Macs, but it cre- 
ated problems in making improvements 
to the system software later. 

Because applications ran in the same 
mode as the operating system itself, it 
made implementing memory protection 
difficult. Also, there was nothing to prevent 
an application from executing privileged 
operating-system-level instructions. Be- 
cause only the nanokernel runs in super- 
visor mode, it provides core functions that 
will evolve into a microkernel that sup- 
ports preemptive scheduling, multiple ad- 
dress spaces, task synchronization, mes- 
sage passing, and other sophisticated 
operating-system services. 

The run-time architecture of system soft- 
ee 
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ware and applications has seen a dramatic 
change . Instead of the 32-KB segmented 
code structure used in 680x0 applications, 
the Power Mac uses code fragments. A 
code fragment is the basic unit of exe- 
cutable PowerPC code and its associated 
data. Code fragments can be any size; na- 
tive Power Mac applications are actually 
single code fragments. Code fragments 
can export or import symbols that represent 
functions or data. Portions of the ROM 
code are shared-library code fragments 
that export sym- 
bols for use by the 
operating system 
and applications. 
At run time, on 
the launch of an 
application, a 
Code Fragment 
Manager resolves 
these symbols into 
physical address- 
eS, a process that 
is called dynamic 
linking. 

This setup al- 
lows applications 
to easily access in- 
formation. Under 
the 680x0 architecture, timing tasks, plug- 
in modules, and extensions required pro- 
grammers to write assembly language code 
to access data within an application or the 
operating system. Now you simply export 
or import the data and functions that you 
need from within the high-level program- 
ming language. 

Code and data are handled as separate 
objects by the dynamic linking mecha- 
nism. This design enables the operating 
system to perform some rudimentary mem- 
ory protection. Because the code portion of 
a fragment isn’t segmented and contains no 
data, the operating system treats it as a 
read-only object. With virtual memory on, 
a fragment’s code gets loaded into mem- 
ory that the MMU then marks as read- 
only. If an errant application attempts to 
write to this portion of a fragment, it im- 
mediately generates an exception error, 

Because a code fragment’s variables are 
frequently updated, they reside in an area 
of memory with read/write access. Bogus 
writes to data variables can’t be detected 
with this scheme. Nevertheless, the cur- 
rent memory-protection scheme in the 
Power Mac goes a long way toward mak- 
ing the operating system more robust. 

While the current virtual memory im- 
plementation was grafted onto the exist- 
ing 680x0 Mac architecture, the Power 
Macs have virtual memory designed into 
them from the ground up. The separate 


‘How will 
[RISC PCs] 
interface 
with our 


Banyan 


Vines 
network?” 
— Bruce Smith 
MIS Director 
EVSR Consulting 
and Engineering 


code and data sections of the code frag- 
ments enable a faster, more efficient virtual 
memory system. When more memory is 
required, because the code sections of the 
fragments in RAM are read-only objects, 
they are simply discarded. Only the data 
portions of the code fragments have to be 
written to the virtual memory’s disk swap 
file. Also, a new Memory Manager that’s 
fine-tuned for RISC processors has been 
implemented for the Mac OS. For com- 
patibility, the Memory Control Panel lets 
you run the Power Mac using the old 
CISC-tuned Memory Manager as may be 
necessary. 


Mixed Mode and Emulation 

As mentioned earlier, the Power Mac 
ROMs contain a 68LC040 emulator and 
Mixed Mode Manager to support existing 
680x0 application binaries. The emulator 
implements all of the 68040 user-mode 
instruction set. With an assist from an 
ASIC, the emulator can queue and handle 
680x0 processor interrupts. 

However, for compatibility with the 
widest range of 680x0 applications and 
drivers, the emulator uses a 68020 excep- 
tion stack frame. It doesn't support any 
MMU or FPU instructions. That's because 
MMU operations are the responsibility of 
the operating system, and floating-point 
calculations can be handled by using ei- 
ther the Mac's hardware-independent 
SANE (Standard Apple Numeric Envi- 
ronment) API or PowerPC 601 floating- 
point instructions. 

The emulator is comprised of two com- 
ponents: a lookup dispatch table and a code 
block that contains functions pointed to 
by the dispatch table. When a 680x0 in- 
struction is processed, it goes through the 
dispatch table. If a single 601 instruction 
can handle the 680x0 instruction, that in- 
struction is found in the dispatch table. 
Otherwise, the dispatch table points to a 
sequence of PowerPC instructions that em- 
ulates the 680x0 instruction. 

The dispatch table also contains entries 
for A- and F-line 680x0 processor trap in- 
structions. Because Apple uses the A-line 
trap as a mechanism to implement the en- 
try points into the Mac Toolbox and OS, 
this feature allows an emulation of the 
original 680x0 trap dispatch tables used 
by the Mac software (not to be confused 
with the PowerPC emulator's dispatch 
table). It also enables existing 680x0 ex- 
tension files—which add enhancements 
to the system software by patching the trap 
table—to function. 

While the lookup-table design makes 
for faster instruction processing, let's face 
it: Emulation does exact a performance 


H ll over the world software developers are 
looking for solid solutions to piracy protection 
 andrevenue enhancement for their 
= software applications. They're looking 

| for secure solutions that are reliable, 
compatible and transparent. And that's 
why they call Rainbow Technologies — 

the worldwide leader in software 


and revenue protection. \\ 0 


Most Widely Used Keys — 
It's true, more than 

10,000 software 

developers have called on Р, 
Rainbow Technologies for the Sentinel® 

Family of hardware keys. More than any other 
in the world. In fact, there are over 4,000,000 
Sentinel keys in use today. That's because they 
are the most technologically sophisticated. Take 
the SentinelSuperPro", for example. 


ў Featuring next generation ASIC 

technology, this key provides the ром оди. 
highest security and most flexibility 
available. Anywhere. It's just one in a family 
of keys that support virtually any computer 
platform including Windows, NT, WIN328, 
UNIX, OS/2, open systems and Macintosh. 


10, 000 Soft, 


Technologically Superior 

Sentinel keys are supported by the largest R&D 
department in the software protection 
industry — renowned for technological 
innovations like the world's smallest key. 
And they guarantee support for virtually any 
language as well as future او‎ like 


Call For Yourself 
It's no wonder seven 
out of the ten largest 
software companies 
use Sentinel keys from 

Rainbow. With direct support 
from offices and distributors in 41 countries 
worldwide, no one else can match Rainbow’s 
reputation for service. Want to س نے‎ | 
know тоге? Call Rainbow ! 


today. Ask for a free copy 


of The Sentinel Guide 
To Securing Software. CALL 
edie yates 800 859-8569 


FOR YOUR FREE GUIDE 
TO SECURING SOFTWARE 


it, ask about our 
complete line of 
Sentinel Evaluation Kits. 


Securing the future of software 


Some call it a dongle. Those who know, call it Sentinel. 
ZRAINBOW 


TECHNOLOGIES 


@| 
WINDOWS. 
9292 JERONIMO ROAD, IRVINE, CALIFORNIA 92718 в 714/ 454-2100 a fax 714/ 454-8557 — 
IORTH AMERICAN UNIX DIVISION 800/ 843-0413 B RAINBOW LTD./U.K. 44 932 570066 8 RAINBOW FRANCE 33 1 47 38 21 21 8 RAINBOW GmbH/GERMANY 49 89 32 17 980 


© 1994 Rainbow Technologies, Inc. All product trademarks of thei ive owners. a. 
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penalty. Apple did code profiling of Mac 
applications and determined that they 
spent 60 percent to 80 percent of their 
time in Toolbox code. Thus, if the Tool- 
box code could be written as PowerPC 
code, the result would be that emulated 
680x0 applications would mun faster than 
expected because the application would 
spend more time in PowerPC code than 
in the emulator. 

Apple therefore rewrote about 16 per- 
cent of the most heavily used Toolbox calls 
in PowerPC code so that 680x0 applica- 


zm | “[RISC PCs] will 


tions could benefit from this characteristic 
of the run-time environment. The Tool- 
box calls rewritten for the first Power Macs 
include portions of the following: Quick- 
Draw, the Font Manager, TrueType, 
QuickTime, the Resource Manager, the 
Memory Manager, fixed-point math, 
SANE, and the Script Manager (for for- 
eign-language support). Again, not all the 
calls in these managers were ported, only 
the most heavily used ones. 

Apple’s reason for not rewriting all the 
Toolbox code is twofold. First, rewriting it 
would delay getting the Power Macs onto 
the market. Second, it could introduce 
compatibility problems. Apple plans to 
rewrite more of the Toolbox over time, so 
Power Macs will become faster as system 
software upgrades are introduced. 

This setup does introduce the compli- 
cation that the Mac OS must maintain two 
radically different instruction-set archi- 
tectures as the software executes. A Mixed 
Mode Manager handles the context switch- 
es between the two environments. It uses 
new header information embedded in the 
Toolbox calls, known as routine descrip- 
iors, to take the arguments passed to the 
function, massage the PowerPC stack ap- 
propriately, and transfer control to the ap- 
propriate code fragment. On return from 
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the PowerPC code, the Mixed Mode Man- 
ager adjusts the stack again (so the function 
results appear in the appropriate emulated 
680x0 processor registers) and restarts the 
emulator. The overhead of a context switch 
is roughly 50 to 100 680x0 instructions. 

This overhead incurred by the Mixed 
Mode Manager doesn't seem bad. How- 
ever, many Toolbox functions call other 
Toolbox functions, which in turn call still 
other Toolbox functions. These "call 
chains" can execute rapidly as long as no 
context switches occur. Unfortunately, 
when Apple re- 
wrote some of 
the Toolbox 
code, certain 
Toolbox func- 
tions actually 
became slower 
because the call 
chain these func- 
tions threaded 
caused two or 
more instruc- 
tion-set-archi- 
tecture context 
switches. 

The solution 


be an improve- 
ment for the 
knowledge 
makers, the 
decision-mak- 


ing process, 


and the deci- 
sion makers." 


ен? Correira ) 

VP of Technology was to write crt- 
The Try WG Ip "s fy = ical Toolbox 
ИИИ functions in both 


PowerPC and 
680x0 code, creating a “fat trap.” Because 
the Mixed Mode Manager knows what in- 
struction-set architecture the software is 
currently in, and Toolbox routine descrip- 
tors describe the instruction-set architecture 
of the next function, it can keep a call chain 
in the current instruction-set architecture 
when necessary for maximum perfor- 
mance. All these efforts аге usually hid- 
den from software developers, unless 
they're writing special programs (e.g., 
plug-in modules, I/O completion functions, 
or extensions). In this case, the only extra 
code the programmer writes is routine de- 
scriptors that describe the function’s ar- 
guments and the instruction-set architec- 
ture it uses to the Mixed Mode Manager. 


Works As a Mac Should 
Compatibility with 680x0 software was 
simply superb. After extensive testing with 
dozens of applications, we discovered only 
a handful of applications that didn’t work 
on a Power Mac. Some applications (e.g., 
Aldus PageMaker 4.0 and Microsoft Word 
4.0) that crashed or ran erratically on 
Quadras worked without a glitch on the 
Power Macs. 

Even more amazing was that all the usu- 
al Control Panels and extensions worked, 
even those that patched the 680x0 trap 


table heavily. For example, Shiva's net- 
worked modem software, which patches 
the serial interface, and Adobe Type Man- 
ager 3.6, which patches QuickDraw so that 
it can rasterize PostScript fonts on the fly, 
continued to work. 

The real potential of the Power Macs 
appeared in our limited tests with beta ver- 
sions of native applications. For example, 
we used Adobe Photoshop 2.5 and a native 
beta version of Photoshop to perform some 
editing tasks on a 15.7-MB 24-bit-color 
scanned image. On a Power Mac 8100/80, 
the native application was twice as fast as 
the 680x0 application. In certain situations, 
the native application was even faster. Àn 
unsharp mask-filter operation on the file 
took 335 seconds using the 680x0 appli- 
cation, while the native application fin- 
ished the job in 85 seconds—easily four 
times faster. 

BYTE’s cross-platform benchmarks 
show that the Power Mac 6100/60, with 
an index of 1.37, delivers Pentium-caliber 
performance. The Gateway 2000 P5-60, 
Ambra DP60E/VL, and ALR Evolution 
V, all 60-MHz Pentium systems, posted 
native averages of 1.41, 1.33, and 1.45, 
respectively. Of course, the Power Mac 
7100/66 and 8100/80 had higher indexes. 


The Winds of Change 
The Power Macs deliver plenty of horse- 
power, especially in the area of floating- 
point calculations, to enable a host of new 
applications. Adobe, Aldus, and Macro- 
media are retooling some of their graphics 
applications to take advantage of the Pow- 
erPC’s strengths. Multimedia applications, 
which process a lot of digital video and 
sound, especially stand to benefit. There’s 
also power to spare for agents—which 
could be AppleScript programs or other 
programmable applications—that quietly 
operate in the background or are started 
with a PlainTalk voice command. These 
agents might search databases or retrieve 
and sort the day's E-mail as you work. 
Then there's the fact that you can have 
Windows running simultaneously with 
System 7. This is particularly true of the 
Power Mac 7100/66 and 8100/80, where 
you can have two monitors, each one ded- 
icated to a different operating system. 
RISC PCs such as the Power Macs “will 
be an improvement for the knowledge 
makers, the decision-making process, and 
the decision makers," says Joe Correira, 
vice president of applied technology at 
The Travelers Insurance Companies ( Hart- 
ford, CT). The extra processing power on 
the desktop will let it perform data analy- 
sis that is traditionally handled by main- 
frames or minicomputers, he says. 
continued 
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ІВМ Power Personal Strategy 


|. anything, IBM’s plans for the PowerPC 
are more ambitious than Apple's. IBM 
wants nothing less than to create a new 
PC standard around the PowerPC family 
of chips. 

In this context, the term PC requires 
some explanation. At the most basic level, 


ware developers. IBM intends to compete 
at many levels in this market—as a com- 
ponent, system, and operating-system ven- 
dor—but the company fully realizes that a 
PC standard that isn’t available from mul- 
tiple vendors and subject to competitive 
pressures can’t hope to make major in- 
roads against the Intel-based DOS/Win- 
dows juggernaut. 

To create such a standard—and to de- 
velop such a market—IBM has launched 
the IBM Power Personal Systems Divi- 
sion, with development facilities in the 
following locations: Austin, Texas; Boca 
Raton, Florida; and Yamato, Japan. In ad- 
dition to developing IBM’s PowerPC- 
based PCs, the division is also charged 
with establishing the standard for such 
systems and developing technologies to 
advance the standard. The Power Person- 
al Systems Division publishes the defini- 
tion of standard PowerPC systems in the 
PReP (PowerPC Reference Platform) 
specification. 


a PC is a system that runs DOS and 
Windows on an 80x86 processor. 
The software communicates with the 
processor through a specific, well- 
defined hardware and firmware in- 
terface. This interface was defined 
de facto in the design of the original 
IBM AT in 1984 and is perpetuated 
in the BIOS and interface chip set 
contained in every PC-compatible 
computer. It is now so complex that 
the definitions of its different func- 
tions fill a 1200-page reference book 
(PC Interrupts, Second Edition: A 


Programmer’s Reference to BIOS, | 


DOS, and Third-Party Calls, by Ralf 
Brown and Jim Kyle, Addison-Wes- 
ley, 1994), 

In addition to the design defini- 
tion, however, the term PC also im- 
plies a functional definition. A PC 
is a computer you use to run widely 
available, shrink-wrapped personal- 
productivity applications and to con- 
nect to departmental and enterprise- 
wide shared resources. Workstations, 
by way of contrast, are used more as 
scientific and engineering tools and 
are considered incomplete if they 
don’t come with a compiler. By this 
definition, the Mac also qualifies as 
a PC. 

It is this second definition that 
IBM is targeting with its PowerPC- 
based systems. It wants to create a 
flexible platform definition for sys- 
tems that function as PCs. It wants to 
stimulate a robust, independent mar- 
ket for third-party hardware, operat- 
ing-system, and applications-soft- 
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The PReP Minimum Requirements and Goals 


Requirements 
Processor: PowerPC 
Memory: 8 MB, 16 MB recommended minimum 


Other memory: system ROM for the start-up code, 4 
KB of nonvolatile RAM for configuration information, 
and a memory-mapped 1/0 system 


Mass storage: 80 MB; 200 MB is recommended 
Hard drive controller: IDE or SCSI 
Floppy drive: 3*/2-inch 1.44-MB MFM 


CD-ROM (optional): ISO 9660; SCSI bus 
recommended 


Input devices: keyboard or other alphanumeric input 
device and a pointing device, such as a mouse, 
connected with either the Intel 8042AH or Apple 
Desktop Bus 


Audio: 16 bits at CD audio sample rates 


Graphics: 8 bits, 640 by 480 pixels; higher- 
resolution, higher-color graphics recommended 


VO ports: EIA-232C serial port supporting at least 
19.2-Kbps and bidirectional Centronics parallel port; 
1ЕЕЕ P1284 Enhanced Capability Port recommended 
Expansion bus: none required, but PCI, ISA, or 
PCMCIA strongly recommended 

Other: real-time clock, DMA, interrupt controllers, 
timers, and configuration registers, with the DMA 
subsystem being capabie of addressing 32 bits 


Goals 

° Create an open standard. 

e Target traditional types of systems. 

° Use readily available components. 

* Support standard buses and interfaces. 

e Allow differentiation while maintaining compatibility. 
* Keep hardware details hidden from software. 

* Promote operating-system-based power management. 


Inside PReP 

First published in alpha form in late 1993, 
PReP defines the devices, interfaces, and 
data formats that make up a PReP-com- 
pliant system. Its purpose is to let vendors 
create systems that, when accessed via the 
hardware-abstraction layer of supported 
operating systems, will be compatible with 
all other PReP systems. PReP also con- 
tains recommendations for the minimal 
functionality of different types of systems: 
notebooks, desktops, servers, and so on. 
Vendors can add value by building on this 
minimum specification. 

The common ingredient in any PReP 
system is a PowerPC processor. The Pow- 
erPC architecture was jointly defined by 
Apple, IBM, and Motorola; the instruc- 
tion set demonstrates its PC bias. For ex- 
ample, one of the features of the instruction 
set is its multiply-accumulate instruction, 
which makes it relatively easy to imple- 
ment DSP functions on the PowerPC. Sig- 
nal processing, of course, is the core tech- 
nology used to implement sound and 
video processing on PCs. 

This multimedia slant is carried 
through into the chip implementa- 
tions. In the 601, for example, the per- 
formance of single-precision, float- 
ing-point operations is optimized at 
the expense of double-precision per- 
formance. The rationale is that mul- 
timedia signal processing doesn't 
need double precision. Fast double- 
precision performance is required by 
scientists and engineers—the types 
of people who buy workstations, not 
PCs. In fact, although the 601 is ful- 
ly IEEE-754-compatible, it also im- 
plements a fast "sleaze" mode that 
can be used by applications that don't 
require the iron-plated protection of 
the IEEE floating-point specification. 

A memory-mapped I/O system lets 
the processor communicate with I/O 
devices using load/stores. The 1/0 
subsystems must be able to translate 
load/store addresses in the memory 
space of the processor into I/O ad- 
dresses that the external devices can 
understand. Optionally, a PReP sys- 
tem can have I/O devices that have 
their own memory—a graphics buffer 
is the most common example—and 
a level 2 cache. 

In addition to hardware require- 
| ments, the PReP specification sets 
down some architectural rules. PReP 
systems have a layered topology, with 
the processor, level 2 cache, and sys- 
tem memory connected to the proces- 
sor bus, and I/O subsystems con- 
nected to I/O buses. These I/O buses 


The PowerPC Family 


First PowerPC 

Architecture: 32-bit 
Superscalar: 3-issue 

Clock: 50, 66, and 80 MHz 
Performance: 85 SPECint 92, 
105 SPECfp 92 at 80 MHz 
Available: Now 


Power-Managed 
Architecture: 32-bit 
Superscalar: 3-issue 
Clock: 66 and 80 MHz 
Performance: 75 SPECint, 
85 SPECfp at 80 MHz 
Available: Now 


Fast Double-Precision 
Floating-Point 

Architecture: 32-bit 
Superscalar: 4-issue 

Clock: Not available 
Performance: Not available 
Available: Second half of 1994 


Will Challenge DEC Alpha 
Architecture: 64-bit 
Superscalar: 6-issue 
Clock: Not available 
Performance: Not available 
Available: First half of 1995 


can be cascaded onto one another, with 
bridges connecting them to one another 
and to the processor bus. Other architec- 
tural issues covered in PReP include bi- 
endian support, word alignment, multi- 
processing, memory maps, configuration 
and testing, and power management. PReP 
recommends that all systems be power- 
managed and defines five system states— 
Full On, Enabled, Standby, Suspend, and 
Off—and the power characteristics of each. 


The PReP ROM 

An important aspect of the PReP specifi- 
cation is the ROM. Here, IBM defines how 
PReP systems present a compatible inter- 
face to supported operating systems. 

As IBM—and almost everyone else— 
sees it, the biggest problem with the AT ar- 
chitecture is that it is defined in hardware. 
It is thus difficult to evolve the architecture 
as technologies evolve and at the same 
time maintain compatibility with the soft- 
ware base. IBM avoids this problem in the 
PReP specification by keeping the sup- 
ported operating systems at arm's length 
from the hardware. PReP relies heavily on 
hardware abstractions in both the operating 
system and its own ROM to eliminate 
hardware dependencies in the operating 
system. 

Unlike the AT, where the system ROM 
is accessed for as long as your system is 


turned on, the PReP ROM is designed to 
initialize the hardware, pass system infor- 
mation to the operating system, and get 
out of the way. After booting, the PReP 
ROM is never accessed again. 

The start-up process consists of the fol- 
lowing steps. First, when you turn the pow- 
er on, the processor begins execution at 
address OxFFF00100, the initial location of 
the system ROM. This is the entry point for 
the start-up code and the only “hard-wired” 
address in a PReP system. 

The start-up code makes sure the proces- 
sor is working and configures base mem- 
ory. It then copies itself to base memory 
and continues execution from there. Once 
in RAM, the start-up code initializes the 
system console—which is usually the 
video adapter—so that it can display mes- 
sages on the screen. It will usually find in- 
formation about the console, and later 
about the boot device, in nonvolatile RAM. 
The next step in the start-up is configuring 
and testing the rest of system memory, fol- 
lowed by initialization of the interrupt sub- 
system, CMOS real-time clock, keyboard, 
and mouse. The start-up code also 
asks for your password. 

The final step in the start-up is 
booting the operating system. The 
start-up code first configures and ini- 
tializes supported boot devices to the 
point where it can load the boot record 
and image. Other configuration and 
device-driver binding is left to the 
operating system. Boot devices that 
are supported at start-up may include 
hard drives, floppy drives, CD-ROM 
drives, or network adapters. 

The code searches the devices for a 
valid operating-system boot record. 
When it finds one, the start-up code 
loads it and discovers the location of 
the boot image. It then loads the load- 
image portion of the boot image and 
passes control to it. The operating sys- 
tem then takes control, overwriting 
the start-up code in memory. The boot 
record and image are extensions of 
their PC counterparts, ensuring that 
PC and PowerPC media are both 
compatible and interchangeable. 

The current boot process is not the 
final word in how PReP start-up code 
will operate. One of the strategic ob- 
jectives of PReP is to support Open 
Firmware, the IEEE P1275 standard 
for boot firmware (see the text box 
"Open Firmware Provides CPU In- 
dependence" on page 62). One of the 
reasons that IBM put the start-up code 
of its PReP-compliant systems into 
flash ROM is to be able to upgrade 
easily to Open Firmware. 


Cover Story 


Abstraction to Abstraction 

While the boot process does overwrite the 
start-up code, it doesn't overwrite the resid- 
ual data structure created by the start-up 
code in nonvolatile RAM. This data struc- 
ture contains configuration information 
about the system, and this information is 
made available to the hardware-abstrac- 
tion layer of the operating system. Some 
operating systems will use these structures 
directly; others may translate them into a 
more compatible format. 

The PReP specification defines the min- 
imal amount of system information that 
an operating system must be able to ab- 
stract in order to be PReP-compliant. PReP 
doesn't care how this abstraction is handled 
by the operating system, only that the op- 
erating system handle it. 

The operating system must be able to 
abstract general information such as system 
memory size, type, and location. It must be 
able to construct an 1/O map that lists the 
location and type of all buses and of all 
devices on those buses, and information 
about the system processor. It must be able 


PReP Topology 


Processor bus 


| System 
memory 
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Secondary bus 


PReP systems can incorporate many different bus types into a 
hierarchical structure. At the top is the processor bus, which 
connects one or more processors and their caches to both 
system memory and system 1/0. Connection to system LO 
comes via a bus bridge to a secondary bus; ia most PReP 
systems, this secondary bus will be PCI. The secondary bus can 
then bridge to a tertiary bas, such as ISA, and so on. 
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Open Firmware Provides CPU Independence 


RICK GREHAN 


L for a moment that you're 
an adapter card. You get plugged 


into a PCI (Peripheral Component In- 
terconnect) bus and powered up. You 
have no idea what kind of CPU your 
host is, but you're expected to (among 
other things) provide code to the CPU so 
it can initialize whatever device you're 
controlling, determine characteristics of 
the device, and perhaps even boot from 
the device. What are you gonna do? 

Well, you could have your ROM 
crammed with executable code for every 
conceivable processor and provide a 
table that tells the host: “If you're an In- 
tel 80x86, your code is over there; if 
you're a Mips, your code is over there; 
if you're an Alpha, your code is over 
there," and so on. What happens, how- 
ever, when you get plugged into a sys- 
tem with a brand-new CPU (they're ap- 
pearing all the time these days) that your 
designers didn't know about when they 
burned your ROM? 

The above scenario describes pre- 
cisely the problem that is facing periph- 
eral designers today:They're confronted 
with platforms hosted by a growing di- 
versity of CPUs. The answer, of course, 
would be a kind of CPU-independent 
machine code that can be placed into 
the adapter's ROM. Right? 

Actually, CPU-independent code is 
only part of the solution, although it's 
an important part. Both CPU mother- 
board and adapter-card designers need a 
clear, agreed-upon set of specifications 
describing not only the CPU-indepen- 
dent software's syntax, but what ser- 
vices should be provided by code written 
in that software so that the host has all it 
needs to get devices up and running. 


An Open Solution 

One solution is near- 
ing completion even 
as this article is being 
written. The IEEE 
P1275 Standard for 
Boot Firmware work- 
ing group, called 
Open Firmware for 
short, is chaired by 
Mitch Bradley of 
FirmWorks, who did 


information. 


e2 BYTE APRIL 1994 


much of the early work on what is now 
the Open Firmware specification while 
working for Sun Microsystems. À pro- 
totype Open Firmware system first ap- 
peared in the SparcStation 1. 

The Open Firmware specification 
consists of three interface definitions: a 
device interface, which defines the CPU- 
independent code described above; a 
client interface, which defines proce- 
dures that start-up code (usually an op- 
erating system or an operating-system 
loader) can call to acquire firmware ser- 
vices (e.g., reading data from a boot de- 
vice); and a user interface, which allows 
human interaction with the firmware for 
the purposes of altering the booting pro- 
cess or performing device testing and 
debugging functions. 

The device interface is perhaps Open 
Firmware’s most interesting component. 
Not only does it provide the mechanism 
whereby adapter cards achieve CPU 
independence, but it is made possible 
thanks to a language that only longtime 
BYTE readers may be familiar with: 
Forth. 


Why Forth? 

Forth is a programming language de- 
veloped by Charles Moore in 1971. At 
the lowest level, you can think of Forth 
as the “assembly language” for an ab- 
stract stack-based machine. A small set 
of primitive instructions take their ar- 
guments from and leave their results on 
a stack; Forth’s abstract machine has no 

registers. 

Forth source code is a sequence of 
text words that list, in left-to-right or- 
der, the operations to be performed. You 
can define new words as sequences of 
existing words. This ability to extend 
Forth makes it difficult to characterize it 


Open Firmware Highlights 


* Expansion devices contain processor-independent configuration 


* Forth interpreter in system ROM interrogates the expansion 
devices, configures the system, and boots the operating system. 

* User interface lets you interact with the system ROM to select the 
boot device or perform system testing. 


as either a high-level language or a low- 
level language. Rather, Forth is a lan- 
guage that scales to fit a wide range of 
needs. In addition to the primitive words, 
a typical Forth system includes utility 
words for console and mass-storage I/O, 
command parsing, memory display, and 
so forth. 

Forth is interactive; you simply type a 
series of Forth words and they will be 
executed. By using Forth as the firm- 
ware' s command interpreter, a complete 
integrated toolkit can fit easily in a typ- 
ical ROM. The Open Firmware user in- 
terface specifies Forth words for hard- 
ware and software debugging, system 
configuration management, and support 
packages for various communications 
protocols. Because these functions are 
integrated seamlessly into the Forth en- 
vironment, you can use Forth language 
facilities to write macros to automate 
sequences of these operations. 

The code in an adapter ROM is a pre- 
digested form of Forth source code 
called FCode, in which the text words 
are replaced by integers encoded as 1 or 
2 bytes each. The execution of an FCode 
program is functionally equivalent to in- 
terpreting Forth source code. The Forth 
interpreter resides on the host CPU. 


How It Works 

In response to a hard reset—usually just 
after power is applied—the host CPU 
begins executing Open Firmware code 
stored in ROM on the motherboard. This 
code initializes the system's internal en- 
vironment (e.g., checks for available 
memory, initializes stacks, and deter- 
mines the configuration of on-board 
hardware devices). 

Next, the code directs the system to 
explore the devices attached to the ex- 
pansion bus. The system 
examines each device's 
ROM, looking for a sig- 
nature that indicates the 
presence and location of 
FCode. Note that a sin- 
gle ROM might contain 
multiple code compo- 
nents of differing nature. 
Typical AT-style BIOS 
code can be stored along- 
side FCode, enabling a 
single board to operate in 


either an AT-architecture system or a 
system supporting Open Firmware. 

Once the host locates FCode, the 
FCode interpreter within the host's sys- 
tem ROM begins executing the FCode 
program. In function, the FCode is just 
a general-purpose program. It isn’t re- 
stricted to any particular activity. In 
most cases, however, the code will prob- 
ably initialize the board to some state, 
identify and describe the board, create 
driver routines for controlling the board, 
and make those routines available to 
the system firmware. 

This process continues for all adapt- 
ers attached to the host. In fact, it can 
even extend to adapters not directly at- 
tached. Specifically, Open Firmware 
lets designers build bridge cards that 
link one bus to another and thereby per- 
mit expandable bus architectures. In 
practice, the host is directly connected 
to one bus, but that bus is straddled by 
a bridge card that links it to another 
bus. The bridge acts as an intermedi- 
ary, passing information back and forth 
between the buses and allowing the sec- 
ondary bus to be “booted from a dis- 
tance.” This structure can be arbitrar- 
ily complex, with a primary bus bridged 
to secondary buses bridged to tertiary 
buses, and so on. 

Ultimately, the success of Open Firm- 
ware depends on its ability to gain a 
foothold as a standard. Currently, Ap- 
ple, IBM, Motorola, and Sun head the 
list of corporations jumping on the 
Open Firmware bandwagon. Although 
Open Firmware has been in use on 
SBus cards for some time now, and 
there's no reason it can’t be applied to 
other bus architectures (e.g., Future- 
bus), it appcars that real success hinges 
on how well the PCI architecture fares. 
The PCI specification for adapter-card 
ROM contents includes Open Firm- 
ware's FCode as one of the possibili- 
ties, and the only possibility that pro- 
vides real CPU independence. 


ACKNOWLEDGMENT 

Thanks to Mitch Bradley, chairman of the 
IEEE P1275 working group and founder of 
FirmWorks (Mountain View, CA), for his help. 


Rick Grehan is technical director of the BYTE 
Lab. You can reach him on the Internet or BIX 
at rick. ge bix.com. 


to provide services to the op- 
erating-system kernel, such as 
multiprocessor initialization, 
ЏО buffer completion, instruc- 
tion- and data-cache coheren- 
cy, and TLB (translation look- 
aside buffer) flush and reload. It 
must be able to virtualize all 
external interrupts. 

The operating-system ab- 
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stractions layer must be able to | ISA VO addresses 


isolate devices you want to ac- 
cess directly from any physi- 
cal-address dependencies and |. 
provide a set of function calls Р 
for devices that will be ac- 
cessed indirectly. It must pro- 
vide DMA services that aren’t 
specific to a particular DMA 
device. It must be able to read 
and write nonvolatile RAM, 
perform power management, 
and handle hardware faults and 
errors. 


To the PowerPC processor, the memory of the PReP reference 
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pliant operating system must аге гип as 1/0 cycles with the MSB {most significant bit) of the address 
use device drivers to interface $ {0 0, Saat ME is to the system 1/0 ern Án access 

; ч between a memory controller run an 1/0 memory 
with peripheral devices. These суде with the 2 MSBs of the address set to 0. Specific areas within the 
drivers should use the abstrac- 1/0 areas have special functions. 


tions and services provided by 
the system abstractions to avoid depen- 
dencies on a specific device location, 
DMA controller, or interrupt structure. 
PReP uses abstractions to such a degree 
for two reasons. First, it supports not only 
shrink-wrapped applications, but shrink- 
wrapped operating systems and device driv- 
ers as well. Second, it seeks to avoid any 
hardware dependencies that could keep 
the hardware platforms from taking ad- 
vantage of new technologies. Present-day 
PCs are pretty much constrained to im- 
plement DMA and interrupt controllers in 
a way compatible with the IBM AT. Ab- 
stractions let vendors differentiate their hard- 
ware without imperiling software com- 
patibility. 


The Reference Implementation 
The largest section of the PReP specifica- 
tion is devoted to a detailed description of 
a PowerPC 601-based desktop computer. 
Essentially, this section describes the 601- 
based desktop system that the IBM Power 
Personal Systems Division will deliver in 
the second half of this year. The PReP 
specification also describes portable, me- 
dialess, technical workstation, scrver, and 
multiprocessor systems, but none in the 
detail of the reference implementation. 
The reference implementation has three 
buses: processor, PCI, and ISA. ISA was 
included because PCI doesn't yet have a 


broad array of available adapters. Notable 
by their absence are the Micro Channel 
architecture and EISA. While it is certainly 
possible to build PReP-compliant ma- 
chines using these or other buses—such 
as VME or Futurebus—neither has the 
performance of PCI or the vendor support 
of ISA. 

One of the problems with implement- 
ing ISA is that ISA adapters are built to 
operate in the upper 360 KB of the 1-MB 
address range of an 80x86 processor in 
real mode. The reference implementation 
offers two solutions to this address hard- 
wiring. In the first, the 64-KB ISA address 
space is remapped to a contiguous space in 
the PowerPC memory map. In the second, 
called discontiguous memory mapping, 
each ISA base address is mapped to a dis- 
tinct page of the PowerPC I/O memory. 

While the first method is simpler and 
less expensive, it does not offer protection 
between conflicting device drivers. The 
second method takes advantage of the fact 
that the basic granularity of memory co- 
herency in PReP is the page by reserving a 
page for each ISA device. Thus, each de- 
vice takes up the first 32 bytes of a 4-KB 
page, and the attendant drivers can take 
advantage of hardware memory protec- 
tion. The reference implementation's mem- 
ory map also defines system-interrupt as- 
signments, PCI configuration registers, the 
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here are — types д computer Apc Voted most reliable by 3-to-1 
users: those who have lost data due 
to a power problem, those who are going Tripp 2213 In a recent poll by PC 
lh. to, and those who have protected them- Best IM Po mee e 


3 : : was voted tne 
selves against the inevitable surge, black- 


most reliable UPS 
out or brownout with the most reliable manufacturer by a 3- 
UPS they can buy: Back-UPS by APC. In 


to-1 margin. That's 
dependability tbat will 


fact, editors and users alike agree that if MAGAZIN B aN erc oa of 
your system demands absolute reliability, LAU ^ Protection. 


you can depend on APC Back-UPS. 

According to a study by Bell Labs, failure will occur, but when. Whether due to 
undervoltages represent the overwhelming ^ construction, wiring, weather, other office 
majority of power problems likely to hit equipment, or accidents, power problems 
your computer. The question is not if a are as inevitable as death and taxes. That's 

| | = why you need instantaneous battery backup 

_ power from the Back-UPS to prevent 

ОРЦ  dataloss, hard disk crashes, and hard- 
TM ware damage. 

| If you’re concerned about 

^. lightning, rest assured that 

^ when measured using the 

ANSI/IEEE 587 Cat- 

egory A test wave, 

Back-UPS are 

superior to 


| The clear 
| u inner in price 


merlormance...it's 
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August 1993 
APC Back UPS 1250 


Back-UPS | 
| 
4 0 0) 


© 1394, APC. Back--UPS, PowerChute are trademarks of APC. Other trademarks are the property of their owners. Specs subject to KE 


Back-UPS prevail 


“All other brands of UPS die regularly in this 
lightning өч environment, My APC won't 

те!” said Paul Sisilli, Systems Analyst, City of 
Port St. Lucie . “With other brands, users don't 
find out until it is too late. The power 
interruptions bere are very hard to live with. 
The other brands are dying off. Typically they 
last just beyond their warranty period. My 
Back-UPS is going on three years...no other 
brand is as reliable.” 


virtually all separate surge suppressors. 
Surge performance is even backed by a 
$25,000 Lifetime Equipment Protection 
Guarantee. 

If you’re protecting a network server, a 
communications interface port (on models 
Back-UPS 400 and higher) provides the 
security of an automatic shutdown to all 
major OS including NetWare, Windows, 
Windows NT, LAN Server, LAN Manager, 
LANtastic, SCO Unix, OS/2, Banyan Vines, 
AppleShare/System7 and more, so your data 
is safe whether the system is attended or not. 
(PowerChute software and interface kits 
sold separately.) 

And since data processed 
on networked clients needs 
protection too, the $139 
Back-UPS 250 provides an 
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Back-UPS (К to L) Application Sugg. List 


250 LAN nodes, internet hardware, POS $139 
400 Desktop 486, 386 systems, servers $229 
450 Tower 486, 386 systems, servers $279 
600 Heavily configured systems, CAD/ 

CAM workstations $399 
900 Multiple systems, longer runtime $599 

applications 
1250 Multiple systems, LAN hubs, 

small minis, telecom equipment §799 


Don Traux knows first hand about Back-UPS 
reliability: "It ought to be against the law to 
buy a computer without an APC Back-UPS 
250. I recently bad a direct lightning bit right 
outside the bouse...my computer never blinked. 
Each morning I get a surge down the line and 
both APC's bate it - they simultaneously ‘holler 
‘n clamp’ while my ‘Brand Т” quietly sleeps in. 
I've relegated that unit to non-critical 

bousebold stuff like my VCR.” 
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341,000,000 


ax Satisfied Users 


APC has won more awards for performance 
and reliability than all other UPS vendors 
combined...including four consecutive LAN 
Times Readers Choice awards... 
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economical solution for all your LAN work- 
stations. 

Discovering how essential Back-UPS 
protection is can be hard...if you wait for 
the next storm to roll through. But discov- 
ering how afforable it has become is easy... 

Call today and find out (the easy way) 
why more than 1,000,000 satisfied users 
bank on Back-UPS from APC. With more 

awards than all other 
dH kd brands combined, field- 
X "AM proven reliability, and atwo 
Сав) Aw year warranty, Back-UPS 
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Andrew Wargo, Manager at Baxter Land 
Company, tried two other brands before Back- 
UPS. “One lasted a e days, a second one 
went up in smoke after 48 hours, a third lasted 
less than 24 bours! I then bought my Back- 
UPS for less than half of what I bad paid for 
the others. We've purchased three more Back- 
UPS and for the past 14 months they've been 
just bummin' away on the same power line that 
was eating the other brands alive!” 


AWARD-WINNING FEATURES 


Instantaneous backup power beats 
blackouts and brownouts 


Unmatched lightning (tested to UL1449) 
surge protection for maximum 
hardware safety 


Network-grade line conditioning and EMI/ 
RFI filters prevent glitches 


LAN Interface (on Back-UPS 400 and ир) 
provides automatic shutdown to all major 
OS: Windows, NT, Net Ware, LAN Server, 
LAN Manager, LANtastic, Unix, OS/2, 
Vines, AppleSbare/System?7 and more. 


Site diagnostics automatically spot missing 
ground and reversed polarity, two common 
miswirings which usually require an 
electrician's visit to diagnose. 


Option switches allow you to customize 
transfer voltage and alarm settings. 


Test Switcb for ongoing peace of mind 
2 year warranty and full safety approvals 
$25,000 Lifetime Equipment Protection 
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B> 800-800-4 APC 


°“ APC EUROPE (+33) 64625900 / ASIA/PACIFIC FAX: 401-789-1631 / 


L. AMERICA FAX: 401-789-9771 / Campuserve- GO APCSUPPORT 
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location of 1/O memory. 
and DMA assignments. 

Beyond the memory 
map. the reference im- 
plementation details the 
parts and specifications 
of the system. The pro- 
cessor is a 601 running 
at 50, 66, or 80 MHz; 
the memory control- 
ler/ PCI bridge is IBM's 
27 82650; the flash 
ROM 15 implemented 
with the AMD 29F040- 
120; SCSI comes from 
the NCR 53C810; the 
Intel 82378IB bridges 


The Operating-System Lineup 
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Windows | Solaris 


NT 
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PReP-compliant hardware 


В Operating system Ш Emulations Bil Microkerne! ‘Planned for PReP launch —Second hall of 1994 | 


Operating-System Issues 
The IBM Power Person- 
al Systems Division in- 
tends to have three op- 
crating systems available 
for its systems when 
they start shipping: AIX, 
Windows NT, and Work- 
place OS with OS/2 per- 
sonality. Given that none 
of the three was yet in 
beta testing in late Jan- 
uary, a second-half re- 
lease is very optimistic. 
According to Mark 
Dean, Power Personal 
Systems Division direc- 


Taligent 


y à " To be PReP-compliant, an operating system must be able to abstract information about the underlying Р — 1 
PCI and ISA; and so On... aware, which leaves out DOS/Windows. However, you can run 80x86 binaries on PReP systems by as of architecture - 
Wherever possible, ІВМ taking advantage of the emulation technologies offered by the different operating system. hardware reference plat- 


has used commodity 


components to implement the system. The 


upgrade slot to implement a look-aside 


forms, AIX and NT 


won't require extensive beta-testing peri- 


ideu is to leverage thc technology and dy- level 2 cache or, later on, you can upgrade ods because they are not new operating 
namics of the current PC components? the system to one that's based on a Pow- systems, just new ports. 
market. erPC 604. The initial 604 is expected to Workplace OS is a new operating sys- 


One interesting aspect of the platform is 


the 


6G 


200-pin upgrade slot. You can use this 


provide at least twice the performance of 
the 66-MHz 601. 


Human-Centered Computing 


ne critical area where IBM's 

Power Personal Systems Division 
is providing key technologies to oper- 
ating-system vendors and ISVs (inde- 
pendent software vendors) is in value- 
added software extensions that take 
advantage of the capabilities of the Pow- 
erPC processor. The most important of 
these extensions enable what IBM calls 
human-centered computing. 

In one sense, Power Personal systems 
are a triumph of technology transfer 
from IBM and university research labs to 
IBM products. For example, RISC pro- 
cessors like the PowerPC trace their her- 
itage back to John Cocke's work on the 
Model 801 at IBM's Thomas J. Watson 
Research Center (Yorktown Heights, 
NY) in the: mid-1970s. Research for 
IBM’s instruction-set-translator tech- 
nology comes from its Haifa, Israel, labs, 
and the notebook design is being done at 
the company's Yamato facility in Japan. 
IBM is also relying heavily on its own 
research into the areas of speech recog- 
nition and AI. 

The idea behind human-centered 
computing is simple: Make computers 
easier to use by having them conform 
to how you communicate, and not the 
other way around. The goal is to have 


BYTE APRIL 1904 


users concentrate on the task at hand as 
opposed to operating the computer. IBM 
has married two trends to achieve this 
goal: Enabling the computer to under- 
stand a wider range of natural inputs, 
and enabling it to use richer data types 
such as high-quality audio and full-mo- 
tion video. 

Key to human-centered computing is 
enabling the computer to understand a 
range of inputs—what Karl Karlson, 
manager of the Human Centered Con- 
versational Group (Boca Raton, FL), 
calls multimodal input. For example, 
when using a spreadsheet, it may be 
more appropriate to use touch to resize 
a window or speech to select a range of 
cells. Unlike today's keyboard-and- 
mouse interfaces, the human-centered 
paradigm doesn't constrain you to one 
method of input. 

Not only does human-centered com- 
puting enable a range of inputs—voice 
recognition, handwriting recognition, 
pointing, pen input, and touch—but it 
can make intelligent inferences about the 
inputs. This type of intelligence is sup- 
plied by agents, software modules that 
use technologies to understand your spo- 
ken or written requcsts and comply with 
them. 


tem. although IBM has been working on il 
for years and has extensive experience 


Called variously an actor or a conversational 
surrogate, Charlie is an output device that provides 
a focal point for interacting with your system. 
Shipping versions of Charlie are expected to be less 
realistic to be less computationally intensive and 
less intimidating. 


At first, agents will be constrained in 
their understanding to perhaps command 
and navigational tasks. As the technol- 
ogy progresses, however, they will de- 
velop the ability to perform complex 
tasks based on your input. One exam- 
ple Karlson uses is telling the computer 
to "call my wife." The agent would have 
to infer that call refers to making a tele- 
phone connection and equate wife with a 
specific entry in your address-book data- 
base. It may also need to decide, de- 
pending on the time of day, whether to 


with it on [ntel platforms. With over 400 
people working to bring it up on Power 
Personal hardware, IBM thinks it can in- 
clude Workplace OS with the initial sys- 
tems. However, IBM won't let a delay in 
one of the three initial operating systems 
keep it from announcing and shipping 
hardware that runs under the other two. 

The operating-system count won't stop 
with the initial three, however. Both the 
Taligent operating system and Solaris are 
being actively ported to the PReP plat- 
form, although neither is expected to be 
available at launch. The Power Personal 
group is also trying to interest other ven- 
dors in the platform. Target operating sys- 
tems are NetWare, UnixWare, Motorola's 
Unix System V implementation, SCO 
Unix, a microkernel-based version of Sys- 
tem 7, and NextStep. 

Supporting five operating systems is a 
Herculean task, so the Power Personal Sys- 
tems Division avoids it. Separate divisions 
within IBM support their own operating 
systems, as do outside vendors like Sun- 
Soft. The role of the Power Personal Sys- 


tems Division is to define a systems stan- 
dard and to sell systems that can run all 
the operating systems. 

In two critical areas, however, Power 
Personal is active in supporting all oper- 
ating systems. The first is emulation. One 
goal of Power Personal is that every sys- 
tem, no matter what the operating system, 
should have the capability to run DOS/ 
Windows binaries. Such support has two 
components: an API remapper and a bi- 
nary translator. For example, Solaris uses 
Wabi to map Windows API calls to the X 
Window System library and an underly- 
ing emulator to translate 80x86 instruc- 
tions into native RISC instructions. 

At the API level, IBM is actively sup- 
porting Wabi, as well as continuing de- 
velopment of its Windows capability with- 
in OS/2. At the emulation level, IBM has 
developed an instruction-set translator that 
in effect compiles blocks of 80x86 code 
into blocks of PowerPC code on the fly 
and performs optimizations in the back- 
ground. This instruction-translation tech- 
nology can underlay any АРІ remapping 


place the call to a business or home tors a distraction, so IBM will provide 


phone. 

Eventually, agents may need to com- 
municate with other agents. Telling your 
computer to "set up a managers' meeting 
for early next week" may result in your 
agent contacting agents on other systems 
and negotiating a time and date that can 
fit into the schedules of the other man- 
agers. Such capabilities would require 
that agents be able to learn about your 
preferences, and this is a key point to the 
human-centered paradigm—the com- 
puter learns about you, as opposed to 
you learning about the computer. 

The visible manifestation of agents is 
actors—graphical representations that 
provide a point of contact between you 
and the human-centered technologies. 
Actors are output devices that use speech 
as well as visible clues to indicate the 
progress of agents in carrying out your 
requests. 

At Comdex in Las Vegas last No- 
vember, IBM demonstrated Charlie, a 
3-D actor that provided feedback from 
the system. The actors shipped initially 
with Power Personal systems will prob- 
ably be visually simpler than Charlie, 
both to save processing cycles and to 
present a less intimidating image to end 
users. Thus, the first actors may resemble 
Fred Flintstone more than they do Max 
Headroom. Some people may find ac- 


an easy way to turn them off. 

The Power Personal Systems Division 
is making the various human-centered 
technologies available to all operating- 
system vendors and will create an archi- 
tecture for ISVs that will let their appli- 
cations interact with the human-centered 
actors and agents available on a system. 
ISVs will also be able to create their own 
services. At this time, it is too early to 
tell the level at which different operat- 
ing-system vendors will support the hu- 
man-centered technologies, or how they 
will integrate them into their GUIs. IBM 
reports, however, that operating-system 
vendors are generally supporting the hu- 
man-centered technologies. 

Karlson expects that the integration 
of these technologies into operating sys- 
tems and applications will be an evolu- 
tionary process. The technologies may 
first appear as a distinct operating-sys- 
tem layer and only gradually become 
more seamlessly integrated with the op- 
erating system. 

The Power Personal Systems Division 
has said that the human-centered tech- 
nologies are a defining element of their 
Power Personal systems. However, they 
have not said when specific technolo- 
gies will appear, except that speech rec- 
ognition will be included in the first sys- 
tems. 


technology and is being offered for license 
by IBM to any operating-system vendor 
(see “Emulation: RISC's Secret Weapon” 
on page 119). IBM is also rumored to be 
integrating parts of its emulation technol- 
ogy into a future variant of the PowerPC. 
Such a chip would significantly boost the 
performance of 80x86 software on Power 
Personal systems. 


Software for Hardware 

IBM has three general software technolo- 
gies for use on Power Personal systems. 
The first is human-centered computing, 
(see the text box on page 66). The other 
two are SoftGL and SoftDSP. 

SoftGL is a software library that lets a 
Power Personal system run applications 
developed for OpenGL, Silicon Graphics’ 
standard 3-D graphics API. SoftGL lets 
your standard video adapter run OpenGL 
programs, enabling compelling 3-D ap- 
plications on even entry-level systems. 

Many communications and compres- 
sion functions are based on digital-pro- 
cessing algorithms. PCs normally require 
special hardware to run these algorithms 
effectively, but the PowerPC is different. 
Because the instruction set includes the 
basic signal-processing multiply-accumu- 
late operation, PowerPC processors can 
effectively operate as DSPs. IBM has cre- 
ated a standard library named SoftDSP 
that enables applications to seamlessly take 
advantage of the PowerPC’s DSP func- 
tions. All PowerPC-based systems are thus 
assured of having a minimum level of sig- 
nal-processing functionality. 

In the future, IBM will use these and 
other technologies to enable applications 
that will incorporate digital videoconfer- 
encing, integrated telephony, and other 
communications-oriented functions. These 
will enable a new level of collaborative 
computing, with PReP systems at the core. 


First Look at IBM’s Power Personal Systems 
IBM’s Power Personal Systems Division 
says it will release its first three PowerPC 
systems in the second half of the year. One 
will be a desktop/deskside system based 
on a PowerPC 601 running at 66 MHz, 
while the other two—a power-managed 
desktop and a portable—will use a 75- 
MHz 603. All systems are expected to ship 
with 16 MB of RAM, SCSI-2, a CD-ROM 
drive, and a full array of interface ports. 
They will include high-quality graphics 
and sound. 

The most fully fleshed-out system at 
the time of this writing is the 601-based 
desktop. Essentially, it is a realization of 
the PReP reference implementation. The 
system features a 64-bit processor bus and 
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a 33-MHz PCI bus, which should F~ 
ensure that its performance at least 
matches that of its faster-clocked 
brethren. It also will come with four 
open expansion slots and an up- 
grade slot that can house a sec- 
ondary cache or, eventually. a Pow- 
erPC 604 processor. Its architecture 
reflects the cascading-bus concept 
that characterizes PReP systems. 

At the time of this writing, 603- | 
based systems were not as solid as 
the 601 desktop. Both use a CPU 
bus/PCI/ISA hierarchy, but nei- 
ther is expected to offer bus-ex- 
pansion slots. Instead, each hangs 
PCMCIA slots off the ISA bus— 
two in the notebook, and four in 
the desktop. 

The 603-based systems will run 
the processor at 75 MHz and the 
PCI bus at 25 MHz. IBM intends to clock 
the processors in its Power Personal sys- 
tems at integer multiples of the PCI bus, 
which can run at either 25 or 33 MHz. This 
simplifies system timing. Unlike the 601- 
based desktop, the 603-based systems will 
use 32-bit processor buses. 

IBM has said nothing about availability 


The Power Personal 601 Desktop 


Runs at 66 MHz 


16 MB standard, 
up to 128 MB 


System 
memory 
Resides — 
physically 
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Processor bus is 64 bits wide 


beyond the fact that the systems will ship 
in the second half of the year. Much de- 
pends on the availability of the various op- 
erating systems. The systems are as yet 
unnamed. Pricing at this point is up in the 
air, although given IBM's desire to create 
a PC standard to compete with the 80x86 
standard, you can expect its pricing to be 


»  200-pin slot can 

— house a 256- or 
512-KB level 2 
look-aside cache 
or a 604 processor 
upgrade 


Memory 
controller/ | 
PCI bridge | 


buffered 1 
subset of 


Display 
port 
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based desktop can drive flat-panel displays, as well as standard CRTs. 


KB Mouse Serial Serial Parallel 


| fairly aggressive. 
|. Critical to the eventual success 
| of PReP in general and Power Per- 
sonal systems in particular is the 
widespread availability of applica- 
tions software. At first, there will 
be a good deal of native software 
available for Power Personal sys- 
tems running AIX and less native 
software for Windows NT and 
Workplace OS—OS/2. Porting NT 
software will require little more 
than a recompilation for ISVs (in- 
dependent software vendors), while 
OS/2 developers will first have to 
ensure that their applications are 
32-bit before they can recompile 
| for Power Personal systems. IBM 
| reports that major ISVs have com- 
mitted to the platform, but the com- 
pany refrains from preannouncing 
anyone else's software. "I hope existing 
applications get rewritten to take advan- 
tage of the new systems," says Barry Cole- 
man, senior economist at Texaco ( White 
Plains, NY). 

Undoubtedly, in the early stages, most of 
the personal-productivity software that's 
available for Power Personal systems will 


ШШ Processor complex 
ШИШ PCI bus and devices 
С] Attached via PCI 
[| ISA bus and devices 


С] Attached via ISA 
[99] vO memory 
[X] Bays 


— 23. | о са к= _ 
Audio Micro- Headphones 
in/out phone 


The basic system In the Power Personal desktop line nins a 601 processor at 66 MHz. The system employs the basic PReP topology of a hierarchy of buses connected by 
bridges. Most of the components used in the system are commodity components available on the open market. 
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Endless possibilities. 
= Unlimited supply. 


ment, maybe we've exaggerated a bit.” But the truth is that 


we've reduced the prices up to 26% on selected Server 85 Which all means that when it comes to your workload, 

and 95 models. And we've prepared enough stock to keep the possibilities are, well, almost endless. 

them flying out of here. But don't wait forever. Plus the whole PS/2 line comes with a three-year 
With their bottleneck-eliminating SynchroStream" con- on-site warranty with four-hour average response time.** 

troller, ІВМ PS/2" Servers can take full advantage of their For more information about the PS/2 Server 95 and 

Pentium" 66 MHz or 60 MHz chips and 256KB of L2 Cache. entry-level Server 85 models, call 1 800 772-2227. 

Whats more, the PS/2 Server Array models feature a high- And find out more about the servers that are 


performance RAID controller. so you don't sacrifice speed almost limitless. 
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be DOS/ Windows applications running 
under emulation. This is why emulation 
technology is critical to IBM; it is the 
bridge that will provide a software base 
until faster native applications arrive. DOS 


users may find emulation unacceptably 
slow, but Windows applications will prob- 
ably perform adequately on the Power Per- 
sonal systems. That performance will only 
improve as the PowerPC line moves to 
faster clock speeds and more powerful 
processors, 
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The 601-based desktop from the Power Personal Systems Division is made up primarily of standard parts. Even the custom memory controller will be made avallable from IBM 


Microelectronics. 
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Future Directions 
Beyond the initial systems, the IBM Pow- 
er Personal Systems Division plans to 
“churn” the product line on a regular ba- 
sis—perhaps every six to eight months— 
to keep current 
with technology 
advances and mar- 
ket forces. The 
601 desktop will 
evolve into a line 
of systems that 
take advantage of 
evolving Power- 
PC processor tech- 
nology. The orig- 
inal machine will 
be upgradable to 
a 604 when that 
chip ships, and 
follow-up prod- 
ucts will incorpo- 
rate 604s as well 
as faster 601 processors. At some point, 
the desktop line will also include a low- 
end 50-MHz 601 that some IBM people 
call their “Computer Shopper special.” 

In 1995, IBM will add a server line to 
the Power Personal line. The servers will 
incorporate 604- and 620-based machines 


“| hope existing 
applications 
get rewritten 
to take 
advantage of 
the new 
systems.” 


Harry Coleman 
Senior Economist 
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running at 120 to 150 MHz and include 
multiprocessors. To meet the expansion 
needs of servers, the systems will support 
multiple PCI buses. 

On the low end, the notebook line will 
evolve to keep pace with enabling tech- 
nologies. As-yet-unannounced types of 
PowerPC processors will be used in hand- 
held devices. 

Perhaps the most interesting evolution 
awaits the 603 desktop. Here, IBM plans to 
break from the standard desktop form fac- 
tor. The 603 desktops will drive flat-screen 
displays as well as CRTs. Future 603s will 
appear in tablet and other forms as well 
as in traditional system-keyboard-display 
configurations. Integrated videoconfer- 
encing will likely first appear here in the 
Power Personal line. In addition, the 603 
will eventually be available in higher clock 
speeds, and a variant will integrate a PCI 
controller, memory controller, and level 
2 cache controller. The desktop 603 line 
will be the focus of IBM's human-cen- 
tered computing efforts. 


IBM on the Move 

It is too soon to speculate about the even- 
tual impact of PReP and Power Personal 
systems. The actual systems will not ship 


UN Level 2 cache ar 


——— 


"T upgrade socket 


When protecting your software against piracy and 
unauthorized use, make sure that your protection 
system has all the following qualities: 


A GOOD HARDWARE KEY 


Î Hardware-based software protection systems are now the 
= S standard worldwide. However, not all keys are the 
„ha =. same. A good key should have all the following 
ad features: 


JZ Compatibility and transparency. The key 
should work without any problem on your 
customers’ computers. The user should be 
able to forget the key after connecting it. 


` ¥ Unbreakable electronics. A customized ASIC 
(Application Specific Integrated Circuit) component 
integrated into the key to prevent reverse engineering and make cracking 
the hardware virtually impossible. 


W A unique and inaccessible developer's code burnt into the ASIC. This 


code should never be held in the kev's memory, where it can be read and 
altered. 


Wf A Read/Write Memory inside the key should be 
available. The memory should be writable in the 
field, on any PC, without any special programming 
equipment. 


/ Very low power consumption, enabling the 
key to work even under the most adverse power 
conditions, on PCs and laptops, with or with- 
out a printer. 


POWERFUL SOFTWARE 


Wf А Linkable Protection Module with which calls can be made to 
the key from any point in the protected program. 


V/ An "Envelope" encryption program. Such programs enhance security 
while making it possible to protect a software application even without its 
source code. 


& Sophisticated antidebugging and encryption mechanisms. 


HASP - The Professional Software 


Protection System 


HASP? OFFERS YOU 
ALL THESE FEATURES 
AND MORE: 


HASP was designed by a team of computer ex- 
perts, professional cryptologists, and electrical 
engineers, As a result, HASP keys are supported 
by what is probably the best software in the mar- 
ket, and the HASP system has worked on every 
compuler it has been tried on. In addition to all 
the features mentioned above, HASP provides: 


v^ ^ Full Authorization System for protecting 
dozens of programs using only one key. 


Wf А Pattern Code Security System (PCS) which 
enables parallel processing of multiple calls by 
the Linkable Protection Module. 


V/ ^ Virus Detection option that can be in- 
corporated in the protected program to check 
whether it has been infected by a virus. 


Several HASP keys can be connected one 
behind the other. Small physical size ensures 
maximum convenience for your customers. 


NETHASP- THE ULTIMATE 
SOFTWARE PROTECTION 
FOR NETWORKS 


Only one NetHASP key is needed to run a 
protected program from any station in a network. 
NetHASP provides full support for protecting DOS 
and WINDOWS software under network 
environments, including Novell dedicated & 
non-dedicated servers, Lan Manager, Lantastic, 
Banyan, DLink, and NET-BIOS based LANs. 


metnber of 


ara 


lt runs with 


Мере 


B. 


LISTEN TO THE EXPERTS: 


In all the products we tested, except the HASP, 
we could see through the encrypting and 
questioning procedures... and crack them. 
CT Magazine (Germany) 
MemoHASP: ...of all the protection devices tested 
is without any doubt, the one which combines 
the best features. 
PCompatible (Spain) 
Trying to crack a program... that was protected 
utilizing all of HASP's features - is like searching 
for the Holy Grail. 
Micro Systems (France) 
PC dongles... come with varying claims as to 
their transparency, The majority suffer from 
problems when a printer is connected... the 
DESkey and HASP-3 are not affected... 
Program Now (Britain) 
Of all keys tested, HASP is the most ambitious 
one... the quality of HASP manufacturing seems 
> PC Compatible (France) 
An easy to use software protection system for 
the Macintosh, which ensures an effective 
defense against software piracy... 
Life is difficult for pirates... MacHASP is an 
optimal protection method, for the 
programmers... and for the users... 
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Bit Magazine (Italy) 


MacHASP - The Professional Software Protection System for the Macintosh 


OPERATING 
ENVIRONMENTS 

PC: DOS, WINDOWS, WINDOWS -NT, 05/2, 
SCO UNIX, SCO XENIX, INTERACTIVE UNIX, 
AIX, AUTOCAD, DOS EXTENDERS, LANS 
MAC (ADB port): System 6.0.5 and up 
NEC (Serial Port): DOS, WINDOWS 


AND THE BOTTOM LINE: 
We offer some of the most competitive 
prices in the market. 

Since 1984, HASP has enabled thousands 
of software producers in more than 50 
countries, including several Fortune 500 
companies, to protect their software. 


Call now for your HASP evaluation package. 


ALADDIN 


The Professional's Choice 
North Aladdin Software Security Inc 


America The Empire State Building 
350 Fifth Avenue, Suite 7204 
New York, NY 10118, USA 
Td: (800) 225 4277 

212-564 5678 
Fax: 212-564 3377 
International Aladdin Knowledge Systems Ltd. 
Office 15 Beit Oved St, Tel Aviv, Israel 
Р.0.Вох 11141, Tel Aviv 61110 
Tek: 972-3-5375795 
Fax: 972-3-5375796 

ALADDIN.KNOW 

Compuserve: 100274,434 
Aladdin France SA 
Tel: 33 1 40 85 98 85 
Fax: 33 1 41 21 90 56 


France 


© Aladdin Knowiedge Systems Lic. 1985-1993. (1 94) 
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for months, the operating systems аге not 
done, and the applications software will 
be slow in coming. IBM has set a strategic 
direction and supplied information about 


how it is moving in that direction. Suc- 
cess or failure is far down the road. 


The direction, however, is exciting. IBM 
wants to leverage a lot of different tech- 
nologies to bring new power and func- 
tionality to PCs. Some of these technolo- 
gies—such as PReP systems’ hardware 
and 80x86 DOS/ Windows binaries—are 
proven and readily available. Others—ad- 
vanced microprocessors, fast emulators, 
and operating systems capable of ab- 


Moving to the Future 


technology 
enhancements - 


601 ta 100 MHz 
604 at 100+ MHz 


50-MHz 601 
Computer Shopper 
special 
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stracting the underlying hardware—are 
more on the cutting edge. The combina- 
tion is a platform with a high comfort lev- 
el that supports hardware differentiation 
and can evolve as quickly as the underly- 
ing technologies change. This is the great 
promise of Power 


T , ; Personal systems, 
what's going and the advantage 
to be real?" they have over 

80x86 PCs. 
Steve Lassagne IBMh opes that 


Information Services 


1995 will be the 
year that Power 
Personal and other 
PReP-compliant 
systems begin to 
make a significant 
impact in the PC 
marketplace. Such 
a projection is 
probably too opti- 
mistic; the PC 
clone market, af- 
ter all, wasn’t built in a year. But 1995 
will be indicative of the eventual success or 
failure of PReP systems. If by mid-1995 
such systems are available from multiple 
sources, and if more operating-system ven- 
dors have signed on, and if native appli- 
cations begin appearing at an ever-in- 
creasing frequency, you'll know that the 
takeoff is only a matter of time. 


Architect 
Syntex Corp. 
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Faster 604s, System 


64-bit 620s 


604 desktop Faster 


Sight/sound/ 
touch systems 


PCI, 
integrated video in/out, 
touchscreens, 
pen tablets, 
hardware-assisted 
emulation (7) 


Small, portable, 
hand-held, 


Speculation about the future evolution of systems that haven't been shipped is fraught with risk, but IBM has 
provided a general outline of where the Power Personal line is going. Some systems will concentrate on 
performance, while others will broaden the offerings to include different form factors and human-centered 
capabilities. The dates given are tentative—even speculative—in nature. 
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Excitement and Caution 

The development of the PowerPC has re- 
created much of the excitement that sur- 
rounded the arrival of the first IBM PC 
and Mac systems, and with good reason. It 
has the potential to change how you work 
with and think about PCs. 

Intel and other manufacturers of 80x86- 
class CPUs are not going to stand still in 
the meantime, of course. By midyear, In- 
tel will introduce the next Pentium, known 
as the P54C. In addition, Intel says it has 
accelerated its development schedule for its 
next-generation processor, code-named 
the P6. Intel will release no information 
on the P6 other than to claim that it will de- 
liver 300 MIPS, or performance that's 
about three times faster than that of to- 
day's Pentium processor. 

The price/performance ratio on Pen- 
tium-class processors is dropping, too. In- 
tel recently lowered the price of the Pen- 
tium by 15 percent. Cyrix's 80x86-class 
МІ processor is expected to deliver some- 
what greater performance than the Pen- 
tium at a lower price when it debuts later 
this year. These trends, plus the enormous 
installed base of 80x86 PCs, guarantee an 
uphill battle for these PowerPC desktop 
systems. 

Power Personal and Power Mac sys- 
tems will try to make inroads against for- 
midable competition from 80x86-based 
PCs. Potential customers have been hear- 
ing about the benefits of the PowerPC and 
RISC for years, but many remain skeptical. 
“What’s going to be real?" asks Steve Las- 
sagne, an information-systems architect at 
Syntex (Palo Alto, CA). Before Lassagne 
considers any RISC PC, he wants to see it 
work successfully in other businesses. Still, 
he sees the potential for PowerPC systems 
to eventually replace his company's ex- 
isting high-end Intel-based PCs and Macs. 

Apple and IBM and their partners will 
have to convince the world that the long- 
term advantages of RISC processing pow- 
er, compatible differentiation, and new 
paradigms for interacting with computers 
are worth the short-term pain of emula- 
tion and platform upgrades. RISC is on 
the desktop. 8i 


CONTRIBUTORS 

BYTE senior technical editor Dave Vislosky and 
senior news editor Tom К. Halfhill also contributed 
IO this story. 


Tom Thompson is a BYTE senior technical editor 
at large. and Bob Ryan is a BYTE technical editor. 
They wrote the first in-depth look at the PowerPC 
in the August 1993 issue of BYTE. You can reach 
them on the Internet or BIX at tom thomp- 
son@bix com and b.ryan@ bix.coin, respectively. 
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The best way to store the complex data used in object-oriented systems is with a DBMS that 
understands objects—something that relational databases don’t do well 


RICHARD MARLON STEIN 


bject-oriented database management 

systems, or ODBMSes, represent 
the latest addition to the modern software 
engineer’s toolbox. So many new appli- 
cations are being designed with object-ori- 
ented techniques and programming lan- 
guages—primarily C++ and, to a lesser 
extent, Smalltalk. These applications get 
much of their power from manipulating 
objects that include multiple, complex data 
types and associated methods and func- 
tions. 

But what happens to that data when the 
application is not running? Only the 
ODBMS knows for sure. The synergy be- 
tween OOP (object-oriented programming) 
and ODBMS interfaces generates a pow- 
erful and expedient mechanism with which 
to express, manipulate, and store—in what 
can be called an objectbase—the complex 
objects that are routinely created today. 
(A sampling of object-based applications 
using ODBMSes is presented in “Objects 
in Use" on page 99.) 


Why Objects? 
One of the principal reasons developers 
are turning increasingly to the object ap- 
proach is that older techniques—proce- 
dural languages and relational databases— 
simply can't handle complex data very 
well. Developers have long recognized the 
shortcomings of the relational data model 
and commercial RDBMS (relational data- 
base management system) products with 
multimedia applications; economic mod- 
els; document management systems; co- 
operative groupware products; client/serv- 
er systems; and CAD, engineering, and 
manufacturing systems. These applications 
require the definition and manipulation of 
complex, abstract, articulated entities that 
defy representation with the relational data 
model. 

RDBMSes lose their efficacy as stor- 
age systems when objects must be explic- 


itly and tediously transformed (often losing 
some of their attributes and certainly their 
methods) before an object-oriented appli- 
cation program can store or retrieve them. 
(See reference 1. Also, for more informa- 
tion on the problems of mapping object 
data onto a relational database, see “The 
Great Debate" on page 85.) 

ODBMS technology has gained mo- 
mentum with the industry's recent adop- 
tion of the ODMG-93 standard (see the 
text box “The Object Database Standard" 
on page 82). The existence of an ODBMS 
standard simplifies the process of making 
applications portable, much as the SQL 
standard has let software developers mi- 
grate many applications between platforms 
without having to rewrite them. 


Integrity, Reliability, and Consistency 
Integrity and reliability are important con- 
cerns for any database user. Commercial- 
ly available ODBMS products satisfy these 
needs, though sometimes with a reduction 
in overall performance. But the advantages 
of the object approach mean that both mis- 
sion-critical and noncritical applications 
of ODBMS technology frequently pay a 
small performance penalty in return for 
reduced application engineering and main- 
tenance costs. 

The integrity of ODBMS transactions 
is essential. A transaction here is char- 
acterized as an inviolable sequence of op- 
erations—that is, all the operations that 
constitute a transaction either execute com- 
pletely or not at all. An ODBMS transac- 
tion implies that an object is committed 
to storage and confirmed as stored. 

Reliability refers to how the storage sys- 
tem retains objects in the event of com- 
puter malfunction. Under some high-stress 
conditions, an ODBMS may degrade un- 
predictably. In a multimedia system, the 
component object attributes (e.g., sound, 
video, graphics, and text) may differ sub- 


Object Databases The Great Debate Objects in Use 
Object database management Overcoming the impedance Real-world applications 
systems provide smart data problem between object and of ODBMS technology 
storage. EE A “Р relational data...., 49 59 —— 
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stantially in their respective extents; one at- 
tribute stream may be much larger than 
the others. For a synchronized playback 
to occur, all media streams must be uni- 
formly retrieved and recorded. Reliable 
ODBMS storage operations ensure that 
objects reach the storage system even if 
an error condition interrupts normal ser- 
vices. 

ODBMSes store objects’ attributes, not 
the methods that affect object state. Exe- 
cutable images for object methods are typ- 
ically loaded by an ODBMS client, which 
retrieves ODBMS objects from the server 
through a tightly coupled network protocol, 
similar to an RPC (remote procedure call). 
The server provides lock management to 
prevent object inconsistencies from con- 
taminating the objectbase. Access to an 
object's attributes is afforded by its meth- 
ods. Each method possesses a signature 
that identifies the names and types of the 
arguments, as well as the names and types 
of any return values. Method signatures 
are specified for objects by the ODBMS's 
object definition language. 


Persistence 

ODBMsSes implicitly support the notion 
that objects have a definable lifetime that 
can extend beyond an executing program 
(see reference 2). This persistence char- 
acteristic is important for applications that 
may interact with objects over varying 
spans of time. 

For example, an economic forecasting 
model may require objects that reflect in- 
stantaneous stock-market conditions. The 
state of a stock-market object, as described 
by its attributes (e.g., the Dow Jones or 
Wilshire 5000 indexes), may persist for a 
few seconds at most before being super- 
seded. But monthly economic indicators, 
such as the consumer price index and num- 
ber of housing starts, have much greater 
longevity. Fundamentally, persistent ob- 
jects outlive the procedures and processes 
that create them. 

Object persistence is declared as part of 
the ODBMS schema. The ODMG-93 stan- 
dard specifies three types of persistence 
attributes, one of which is assigned to an 
object when it is declared, and this persis- 
tence attribute is immutable during the ob- 
ject's lifetime. 

The most ephemeral persistence type, 
or lifetime, is called coterminous with pro- 
cedure. Object storage for this lifetime is 
obtained from the run-time call frame stack 
and is similar to an automatic variable. 
When the procedure returns, the object 
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Managing Persistent Objects 


Client methods 


Memo 
E Coterminous 
with database 
persistent 
object is 
modified in 
memory and 
returned to the 
objectbase. 


Keeping Track of Objects 
Each time an object is created, a unique 
OID (object identifier) is added to the 
ODBMS identifier table. The OID is in- 
dependent of the object's state. Coherent 
operation of the ODBMS hinges on the 
maintenance of this table, which retains 
and tracks OIDs as objects evolve. Cur- 
rently, the ODMG-93 standard specifies 
that the OID table is a single flat structure 
that precludes, for the time being, any ex- 
tensions into distributed tables. Future gen- 
erations of the ODMG-93 standard will 
eventually support distributed ODBMS 
structures, 

When an application references an ob- 


ject via its OID, the ODBMS must con- 


vert this into a virtual memory ad- 
dress before any object attributes 
can be modified. This conversion 
of OID to a memory address or 
address to an OID is called a swiz- 
zle (see reference 3). 


be fetched from secondary | 
storage into memory. The Swizzle operations are impor- 
dark nodes imply recently tant for efficient storage and ap- 
passes out of scope and is velg ашаа атон plication access. An ODBMS 
deleted. changes to other objects. swizzles object pointers to speed 


The next type of life- 
time is coterminous with process. The ap- 
plication assigns memory resources for a 
particular object instantiation and returns 
them to the heap when the process exits. 

Last, objects that have coterminous with 
database lifetimes are stored on disk under 
ODBMS run-time control. These tenacious 
objects remain in the store until the data- 
base is deleted. 

An ODBMS can implement object per- 
sistence with a file system, although ac- 
cessing disk media 1s far slower than read- 
ing memory. Also, a persistent object may 
contain references to other objects through 
a pointer. This is typical for a complex 
model that represents a highly articulated 
system or a collection of behaviors inher- 
ited from multiple objects. For optimal 
performance in accessing attributes, there- 
fore, an object and any references it pos- 
sesses must be resident in memory (see 
the figure "Managing Persistent Objects"). 

An efficient ODBMS will fetch the en- 
tire object, including dependent references, 
from secondary storage and place it in a 
cache; RDBMSes perform an analogous 
operation by loading whole tables in re- 
sponse to certain queries. Persistent-ob- 
ject cache management is partially con- 
trolled by the particular object's lifetime as 
declared by the ODBMS schema defini- 
tion. The host operating system lies un- 
derneath any cache management strategy. 


access to data in memory. Because 
an object hierarchy includes pointers to 
other objects, the use of swizzles speeds re- 
trieval and facilitates the update of object 
attributes. 


Object Locks and Concurrent Use 

As with any database system, sharing ob- 
jects by multiple users raises the impor- 
tant issue of maintaining consistency 
among the user copies. If two or more 
users simultaneously access an object and 
add to or alter any of the object's attri- 
butes, inconsistencies will arise unless the 
transactions are serialized, ensuring that 
a consistent, predictable order is applied 
to the modification of stored objects. Con- 
currency control mechanisms prevent in- 
terleaved transactions to the same object. 
Exclusive write-lock mechanisms are ap- 
plied to object storage and usually suffice 
to prevent changes by more than one per- 
son at a time. 

Unfortunately, locking mechanisms can 
also impede the normal use of a database 
for which long-duration transactions dom- 
inate. [n many cases, a transaction con- 
sists of a short sequence of operations that 
are completed in a few seconds or less. 
This is typical of automatic teller machines 
or credit-card authorizations. 

But not all applications are so short and 
sweet. For example, CAD applications in 
[C manufacturing may involve several 
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teams of engineers working simultane- 
ously on different parts of a chip design. 
Some of the chip's cells will undoubtedly 
cross workgroup boundaries, and it may 
take weeks for the different teams to figure 
out how to route wires and position the 
cells to minimize signal propagation de- 
lays, power dissipation, and electrical im- 
pedance. 

During this protracted development pe- 
riod, other groups of engineers may need to 
update their design data for a write-locked 
cell held by a particular user. In this case, 
the ODBMS must provide the capability to 
queue up a lock request—and perhaps no- 
tify the current lock holder to allow the 
current changes—or provide the option to 
abort the lock-request operation. The 
ODMG-93 standard is silent on the ob- 
ject-locking issue; each ODBMS vendor 
furnishes its own set of locking options 
and capabilities. 


Distributed Objects—Data in ORBit 
Another goal of most ODBMS technology 
is the notion of a multidatabase (see the 
figure "Inside a Multidatabase"), which 
can transparently integrate physically dis- 
tributed ODBMSes into a single logical 
structure. To achieve this, the ODBMS 
must maintain the OID table as a distrib- 
uted entity (see reference 4). Message pass- 
ing is used to convey OIDs between peer 
tables to ensure consistency and to ex- 
change objects between processes for dis- 
tributed processing. The system addresses 
the multidatabase as a logical, global en- 
tity; the user has no knowledge of the un- 
derlying object distribution. 

What makes the multidatabase concept 
work is the ORB (object request broker), 
which mediates client access to distrib- 
uted objects. The ORB must perform many 
of the functions and capabilities found in 
current operating systems, in addition to 
network administration and communica- 
tions, object format conversions between 
different processors, heterogenous access 
control, native memory access, security 
via encryption and decryption, and mem- 
ory allocation (see the figure “Object Re- 
quest Brokers"). 

An ORB executes a client request by 
effectively trapping all references to an 
OID issued by a method or ODBMS prim- 
itive (i.e., function). If the object is local, 
the method will operate on a cache-local 
object; a remote object will force the 
process to suspend until the object is relo- 
cated to the client’s address space. Since 
network messages are generally slower 
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HP-UX 


Physical links 
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Clients 


than local memory accesses, large objects 
will require more time to relocate than 
smaller ones. One way to minimize a 
process’s latency is to organize multiple 
client threads. If the object possesses many 
attributes, you could dedicate separate 
threads to fetch each of the object attributes 
simultaneously. By overlapping compu- 
tation with communication, the process 
idle time is reduced and a better load bal- 
ance is achieved. 

Client/servers operating over WANS, 
such as airline and hotel reservation sys- 
tems, may be among the first types of 
applications to avail themselves of the 
multidatabase/ORB mechanism. Here, 
relatively fine-grained objects will be com- 
municated between ORBs located on sep- 
arate processors interconnected by a net- 
work. The amount of information needed 
to represent a single hotel or airline reser- 
vation is quite modest. A customer who 
phones to inquire about a reservation will 
then wait for the reservation object to move 
from some host computer system to the 
clerk’s workstation. 

Once at the workstation, the clerk may 
alter the reservation object by changing, 
say, the time-of-departure attribute for the 
customer’s outbound flight. When com- 
pleted, a local transaction will confirm the 
reservation object. Another workstation 
or mainframe might request all reserva- 
tion objects periodically—say at the end of 
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iar to practitioners of massively parallel 
computing. The principal difference is 
that an ORB facilitates the relocation of 
coarse-grained objects—instances that 
consume several megabytes of storage— 
whereas massively parallel systems are 
better suited to finer-grained messages— 
10 to 100 KB. ORBs are clearly better 
suited to highly asynchronous application 
domains, where object relocation is either 
infrequent—less than 10 object reloca- 
tions each second—or the object attributes 
are divisible into smaller chunks and can 
be retrieved by multithreaded client ORB 
recipients. The message traffic associated 
with object relocation will subside after 
it arrives in the requesting ORB's address 
space. 
NASA plans to incorporate ORBs into 
its Earth Observing System Data 
_ and Information System, or EOS- 
| DIS. This data archive and distri- 
^. bution system will be used by space 
d i and environmental scientists to ac- 
е objects. — ^ cess and analyze the 300 GB per 
T KT ү! day expected from 18 satellites ex- 
3 (oblect amining global warming, green- 
house gases, ozone depletion, and 
natural resource exploitation (see 
reference 5). Several DAACS (distributed 
active archive centers) will be established to 
serve scientists and provide data to public 
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The Object Database Standard 


T: minimize cross-platform mi- 
gration costs, software developers 
require some degree of feature stan- 
dardization across ODBMSes (object- 
oriented database management sys- 
tems), just as with operating-system 
interfaces, network protocols, or 
compilers. To foster this capability, 
the OMG (Object Management 
Group), an organization dedicat- 
ed to the creation and promulga- 
tion of a standard for 
ODBMSes, gous ke TN Е 
Started the g ewe mee 
ODMG (Ob- Greene a 
ject Database з» 
Management 

Group) during the summer of 1991. 
ODMG participants include represen- 
tatives from the workstation and ob- 
ject-oriented database industries. The 
participating ODBMS vendors repre- 
sent over 80 percent of the total mar- 
ketplace. 

This group has developed ODMG- 
93 1.0, the Object Database Standard. 
Although the ANSI standards commit- 
tee does not endorse ODMG-93, ANSI 
has efforts directed at object-informa- 
tion systems (ANSI X3H7) and man- 
aged objects (ANSI X3T5.4). The 
ODNG will propose the adoption of 
ODMG-93 as an ANSI/ISO standard 
in the near future. 


с «xr e 


What's in the Standard? 
This current object-database standard 
proposal specifies an ODM (object data 
. model), ODL (object-definition lan- 
guage), OQL (object-query language), 
and C++ and Smalltalk language bind- 
ings for an ODBMS API. An ODBMS 
that conforms to ODMG-93 must sup- 
ply tools that implement the ODM, 
ODL, and OQL. 

While not yet an official part of the 
standard, the OMG sponsors the COR- 
BA (Common Object Request Broker 
Architecture), a service that provides 
a platform-independent mechanism for 
transparent access to distributed ob- 
jects. To supply this capability, COR- 
BA implementations must harness 
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communications protocols and a 
scheme for portable object representa- 
tion similar to Sun Microsystems' XDR 
(External Data Representation) library. 

Further, the ORB (object request bro- 
ker) must also mediate concurrent read 
and write access among 
competing clients. Co- 
herent maintenance of 
any distributed 
entity is not a 
trivial task; 
Р these systems 

exhibit nonde- 
terministic behav- 
iors that compromise reliability. 
Despite these potential obstacles, COR- 
BA is a fundamental technology for the 
next-generation, object-oriented oper- 
ating systems currently under devel- 
opment (see "Objects on the March," 
January BYTE). 

The principal feature of the ODM is 
that it establishes the object as its basic 
primitive. The ODMG-93 standard de- 
fines a built-in set of types that can be 
used to create and instantiate compos- 
ite structures that mirror real-world en- 
tities. The ODM permits the definition 
of arbitrary objects, an advantage that 
the relational data model does not ex- 
pediently afford. The ODM furnishes 
an abstract and powerful semantic 
structure for representing complex 
systems. 


Constructing an Object Database 

An ODBMS schema is created with an 
ODL specification. The ODL specifi- 
cation is based on a Backus-Naur Form 
grammar that is similar to OOP lan- 
guage constructs. The ODL is used to 
define objects and create interfaces to 
them. The ODBMS fumishes an ODL 
precompiler that translates this speci- 
fication into source code (either C++ 
or Smalltalk) for subsequent compila- 
tion by the platform compiler. The 
ODL precompiler also generates an in- 
clude specification that lists data struc- 
tures, class definitions, and method sig- 
natures identified by the input ODL 
specification. However, it is up to the 


ODBMS developer to furnish the 
source code to implement the method 
definitions that the ODL precompiler 
generates. 

The method body will contain 
ODBMS API primitives for setting and 
getting object attributes, in addition to 
any logic needed to implement specif- 
ic data model behavior. In the case of a 
multimedia application, for example, 
methods for accessing audio, video, 
graphics, and text streams will most 
likely invoke the standard ODBMS se- 
lect operator to retrieve these items 
from object storage. When the multi- 
media document is first created, the 
ODBMS create primitive is used to 
insert the various streams into the object 
store. 

Unlike the relational data model, an 
ODM has no rigorous mathematical 
underpinning. Join and sort opera- 
tions are not strictly defined for an ob- 
ject, but an object’s attributes can be 
subjected to relational semantics. In 
other words, you can’t sort objects, per 
se, but you can sort them based on the 
value of an attribute. 


Querying the Database 

OQL fumishes a SQL-like query mech- 
anism for operating on objects and their 
attributes. You can join and sort ob- 
jects of different types with the set 
operators intersect, union, and ex- 
cept by accessing an object's attri- 
butes. You can also compare object at- 
tributes with =, <, >, and other Boolean 
operators. 

OQL is designed to execute queries 
on articulated models that can only be 
represented via objects. Unlike SQL, 
which is restricted to tabular organiza- 
tion of tuples and that often requires a 
substantial number of join operations 
to reconstruct or extract data from a 
“flattened” object model, OQL primi- 
tives operate directly on objects and 
their attributes. Relational inferences 
between literal data item (e.g., floats. in- 
tegers, and so on) attributes are ob- 
tained with standard mathematical 
methods. 
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and private interests. The gigantic volumes 
of data, expected to reach petabytes (10 
bytes) by mission completion, will most 
easily be accessed from DAACS via com- 
puter networks aided by ORB agents. 

The trickiest aspect of CORBA (Com- 
mon Object Request Broker Architecture) 
lies in assuring the delivery of all mes- 
sages that describe objects. Nondetermin- 
ism arises from the asynchronous nature of 
communicating sequential processes; two 
communicating ORBs exemplify this con- 
figuration. But interspersed between the 
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processes' network I/O connections are 
additional processes dedicated to encryp- 
tion, access control, accounting, and so 
on. Each process has the potential to in- 
terject an exception condition between the 
two ORBs, and this exception may cor- 
rupt the data transmission or force one of 
the peer ORBs to terminate, thereby cre- 
ating a state of unrecoverable deadlock. 


Tomorrow's Objects 
ODBMSes possess a rich set of opera- 
tions and primitives that couple seam- 
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lessly into the semantics of OOP lan- 
guages. ODBMSes simplify the design 
process through their enhanced modeling 
capability. Developers who incorporate 
an ODBMS into their products are likely 
to realize substantial savings from reduced 
software maintenance and engineering 
costs. 

ODBMSes and their ORBs can produce 
scalable, reusable architectures that map 
easily onto client/server topologies, where 
enterprise-wide multiprocessor object 
servers distribute and manage objects over 
a LAN. However, the ORB mechanism 
may impede ODBMSes from efficient ex- 
ploitation by message-passing parallel 
computer systems such as the Cray T3D, 
KSRI], or nCUBE-2. Background mes- 
sage traffic is required to maintain a co- 
herent OID table for distributed environ- 
ments. 

Nonetheless, these computation systems 
will inherit a leadership role in information 
commerce. ODBMS vendors should rec- 
ognize this important opportunity and be- 
gin to engineer CORBAs that minimize 
message traffic. Ш 


ACKNOWLEDGMENTS 

My thanks to Drew Wade of Objectivity, 
Inc. (Menlo Park, CA), and Won Kim of 
UniSQL, Inc. (Austin, TX), for their assis- 
tance during the preparation of this article. 


REFERENCES 

1. Loomis, M. E. S. “Hitting the Relation- 
al Wall," Journal of Object-Oriented Pro- 
gramming, January 1994. 

2. Loomis, M. E. S. “Making Objects Per- 
sistent,” Journal of Object-Oriented Pro- 
gramming, October 1993. 

3. Moss, J. Eliot B. “Working with Per- 
sistent Objects: To Swizzle or Not to Swiz- 
zle,” [EEE Transactions on Software En- 
gineering, Vol. 18, No. 8, August 1992. 
4. Wade, Andrew. “Distributed Client- 
Server Objectbases: ORBs, Objectbases, 
and Tools,” Object Magazine, March 1994. 
Also, Wade, Andrew. “Distributed Client- 
Server Objectbases: Architecture for a Sin- 
gle Logical View,” Object Magazine, May 
1994. 

5. “Panel to Review EOSDIS Plans, Final 
Report,” National Research Council, 
Washington, D.C., January 1994. 


Richard Marlon Stein is a freelance writer and 
multicomputer systems technologist with the Par- 
allel Software Group of Santa Clara, California. 
You can reach him on the Internet at rms@ 
well.com or BIX c/o “editors.” 


State of the Art 


THE GREAT DEBATE 


Force-fitting objects into a relational database just doesn’t work well. The impedance 


problem is at the root of the incompatibilities. 


CRAIG S. MULLINS 


mtm 
iT | 


BRON) Og 
k pon: ТЛЕ 
onn q 
SCA 
Kannan 


Ks трі | 


^ gan DORT 
dum Lon 
Won Ow 


Myron 
mE 
INS Ore 
des on En 


1 JiR ORDER 


"m 
[Чаек 


io p. 


SONNE "n id: 


-- 1" "v | pu 
кт? 
Ч LI 
bik z eiu 
" kl 
5 Adm 


‘8 MB fu | ' 


"al | = г =j 


Ey а‏ اا 


ILLUSTRATION: PAM BELDING © 1994 


he relational model has been king of 
the database hill for the past 10 to 15 
years. During this period, few develop- 
ment projects that required a database used 
anything other than a relational system. 
But the times they are a-changin'. Object- 
oriented DBMS products are gaining wide 
acceptance for their ability to handle com- 
plex data in ways that relational products 
simply can't. 


Defining the Paradigms 

By definition, a paradigm is an example 
that serves as a pattern or model. A para- 
digm shift—a term increasingly seen in 
the computer trade press—refers to a fun- 
damental change in the basic methods used 
to accomplish a task. 

Most people connected with computer 
systems realize that the industry changes 
daily. New technologies are constantly be- 
ing developed, but most of these merely 
provide better ways of doing something 
you have always done. When a paradigm 
shift occurs, what changes is the essential 
core of how a task is performed—and per- 
haps defined. 

The object-oriented model represents 
the latest paradigm for computer program- 
ming, after procedural languages and rule- 
based programming (e.g., in languages 
such as Prolog). Object-based languages— 
including Smalltalk, Eiffel, and C++—are 
based on manipulating objects, which en- 
capsulate complex data structures and 
processes (usually called methods) for ma- 
nipulating that data. To invoke a method, 
a message must be sent to the object in 
which the method is encapsulated. Be- 
cause each object contains its own meth- 
ods, most procedural code is eliminated. 
The object-oriented paradigm, while cur- 
rently a hot topic in the computer world, is 
hardly new. The first OOPL (object-ori- 
ented programming language), Simula-67, 
arrived on the scene in 1967. continued 
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SEC RUE The Great Debate 


Inheritance 


Class: Vehicle 


The class Vehicle can Include objects of many different subclasses, each with 
Hs own special data attributes and methods. Automobile Is only one subclass 


of Vehicle. 


Object Database Management Systems 
To handle the data that OOPLs create and 
manipulate and to provide all the fun- 
damental benefits of a DBMS to object- 
oriented applications, ODBMSes (object- 
oriented database management systems) 
were introduced. Benefits of an ODBMS 
include persistent data, data sharing, con- 
current data access, and recovery control. 
ODBMS products are designed to sup- 
plant relational DBMS products within an 
object-oriented development environment. 
Their architectures are designed to under- 
stand and utilize object-oriented techniques 
such as complex objects, abstract data 
types, encapsulation, and inheritance. 


Object vs. Relational 

What is the difference between an ODBMS 
and an RDBMS (relational database man- 
agement system)? The primary difference 
is the ability of an ODBMS to support com- 
plex objects in an efficient and easy-to- 
manipulate form. A complex object con- 
sists of data and processes that manipulate 
that data. In contrast, RDBMS products 
provide access to their data only in terms of 
rows and columns. And, other than trig- 
gers, an RDBMS can't store processing 
logic at the table level. 

Other examples of complex objects in- 
clude bill-of-materials hierarchies, CAD 
diagrams, and multimedia BLOBs (binary 
large objects). An ODBMS is ideally suit- 
ed to store and manipulate these types of 
objects. Although some relational data- 
bases can process these types of objects, it 
is seldom easy or efficient to do so. Imag- 
ine using SQL Server to explode a bill-of- 
materials hierarchy from a fully normalized 


table. While technically 
possible, it is not truly fea- 
sible in terms of ease of 
use or performance. 


Greater Abstraction 
Abstraction is a key com- 
ponent of everyday life. 
People understand con- 
cepts such as an automo- 
bile, a light bulb, freedom, 
and trouble. Automobiles 
and light bulbs are con- 
crete things, but you need 
not have them physically 
present to visualize them. 
Freedom and trouble are 
" concepts that you can't see 
or touch, but you under- 
stand them in the abstract. 
An ODBMS raises the 
level of abstraction. Objects stored in an 
ODBMS are organized more closely to the 
way in which you view and use them in 
the real world. For example, consider the 
objects vehicle and automobile. All auto- 
mobiles are vehicles, but not all vehicles 
are automobiles. In an ODBMS, you can 
implement an object of class Vehicle and 
subclass Automobile that inherits the meth- 
ods and structure of Vehicle (see the figure 
"Inheritance"). Using an RDBMS, you 
would have to implement two separate ta- 
bles, one for Vehicle and another for Au- 
tomobile. The Vehicle table can't be used 
to define Automobile because an RDBMS 
lacks inheritance. In addition, different al- 
gorithms would have to be coded to access 
each subclass. 


The Impedance Mismatch Problem 
ODBMS products are sometimes touted 
as a solution to a problem encountered 
with RDBMS products. The problem is 
called impedance mismatch and refers to 
the difference between the declarative, set- 
level operation of relational-database query 
languages and the procedural, record-lev- 
el operation of a typical 3GL (third-gen- 
eration language). There are two compo- 
nents to impedance mismatch: 


1. The difference between the set-at-a-time 
data manipulation language of the DBMS 
(e.g., SQL) and the record-at-a-time pro- 
gramming language (e.g., C or COBOL). 
When the declarative database language 
is embedded within the procedural lan- 
guage, the system can return multiple rows 
to a programming language that is not 
equipped to operate on sets of data (see 
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Database Processing 


Record-evel processing 
Data to be 
Result table 


Many iterations of READ are necessary, 


Set-level processing 


Data to be 
processed 
E - Result table 


A single SELECT statemont produces 
the desired results. 


When you access a database one record at a time (top), 
it takes many READ operations to produce reports or 
result tables. tf the DBMS operates at the set level, it 
can get the data It needs in one SELECT operation. 


the figure “Database Processing"). 

2. The difference between the typing sys- 
tems that the DBMS uses and the general- 
purpose programming language used to 
develop the rest of the application. For ex- 
ample, many RDBMS products support 
date types and date arithmetic, but most 
programming languages don't support 
them. Therefore, data returned from the 
DBMS must be transformed into a form 
that the programming language under- 
stands (e.g., by converting a date to a char- 
acter string). 


Typically, when accessing a relational 
database, you must embed a SQL query 
within a 3GL program. Because the two 
languages operate at different levels and 
some mechanism must resolve the differ- 
ences (i.e., by copying data from the data- 
base language to the programming lan- 
guage and back again), the system incurs 
extra overhead. On the other hand, you 
normally access data in an ODBMS by 
using an OOPL, so no impedance mis- 
match is encountered. All operations are at 
the record level. 

Why do you need to use two languages? 
For one thing, the DML (data manipulation 
language) of the DBMS generally lacks 
computational completeness and can't han- 
dle the nondata manipulation components of 
an application. On the other hand, most 
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programming languages lack the facility to 
handle persistent data other than in the form 
of files. They also typically lack abstract 
or high-level data types, constraints, and 
query capability. To enable the two lan- 
guages to perform the tasks that each is 
ideally suited for, they must be able to com- 
municate with each other. This, in a nut- 
shell, is the impedance mismatch problem. 


Resolving the Impedance Mismatch 
Several different techniques have been 
tried, with more or less success, to over- 
come the impedance mismatch: 


Query Download. Using this approach, queries 
are developed that retrieve all objects that 
the process can require to be executed. 
The data is translated to a format that the 
process can read before accessing the ob- 
ject. After execution, the objects are copied 
back into the ODBMS. This approach re- 
sults in very efficient program execution at 
the expense of significant start-up and exit 
overhead, limited (or no) concurrent data 
access, and the inability to use the ODBMS 
during program execution. 


BLOBs. Another solution is to store objects in 
the ODBMS as BLOBs. Instead of identi- 
fying each field (i.e., column) and its at- 
tributes to the ODBMS, you can store the 
entire object in a single large field. Once 
again, the major benefit of this approach is 
efficiency, but the drawbacks are usually 
unacceptable. Because the ODBMS is un- 
aware of the object's internal structure, 
querying is impossible—access require- 
ments can't be coded against individual 
components (i.e., fields) of the BLOB. 
Also, the ability to allow concurrent ac- 
cess is problematic. 


DBMS/Program Affinity. Defining the program’s 
level of interaction with the DBMS to be at 
a field-by-field (or object-by-object) level 
removes the set-level versus record-level 
processing mismatch. However, it also re- 
duces the effectiveness of database access, 
because all access is one record at a time, 
thereby crippling the system’s ad hoc 
query capability. 


Procedural Database Language. One of the most 
elegant solutions to the impedance mis- 
match problem is to augment the data- 
base’s query language with procedural 
flow-of-control operations (e.g., WHILE 
loops and IF...ELSE constructs). Using 
this approach, more of the application can 
be written in the query language. A number 
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Integrand's unique enclosure design uses 
modular construction. We have 3 basic 
models for ISA/EISA bus computers. Over 
100 interchangable modules allow you to 
customize them to nearly any requirement. 
Integrand offers high quality, advanced 
design hardware and strong support. Why 
settle for less? 


Monitor: 10" Super VGA Color from $650 
PC Enclosures from $300 


Keyboards: Drawer, Shelf & Panel from $85 | 


Made in U.S.A. 

Rack & Desk Models 

Accepts Most Motherboards and 
Passive Backplanes 

Up to 20 Slots 

Rugged, Modular Construction 

Excellent Air Flow & Cooling 

200 & 300 Watt Supplies, UL, CSA, TUV 


Call or write for descriptive brochures, prices 
or applications assistance: 


INTEGRAND 


8620 Roosevelt Ave. * Visalia, CA 93291 


209/651-1203 
FAX 209/651-1353 
We accept VISA and MasterCard 
Circle 94 on Inquiry Card. 


(EM ХТ/АТ TM (BM + 268/386/488 TM INTEL Ones and computer boarda not САЛ. 


92 BYTE APRIL 1994 


ЕСА T The Great Debate 


Cursors 


Cursor 


LU Application | 
program | 


In a relational schema, a cursor is a data structure 
used to hold multiple rows of data returned by a 
SELECT statement. The application program can then 
read data from the cursor, accessing it a row at a time 
as if it were a sequential file, using the DECLARE, 
OPEN, FETCH, and CLOSE functions. 


of RDBMS products, such as Oracle's 
PL/SQL and Sybase SQL Server's Trans- 
act-SQL, provide procedural extensions 
to SQL. 

The coupling of program logic and data 
into a set-level procedural language is an 
attractive benefit of this approach. Like- 
wise, performance is usually enhanced be- 
cause network traffic is reduced. There 
are, however, some drawbacks; forcing a 
programmer to write the application us- 
ing the database language instead of the 
general-purpose language limits the op- 
tions and may pose difficulties. Finally, 
query languages often lack important com- 
putational powers and other important fea- 
tures, such as the ability to define and in- 
teract with the user interface. 


Persistent Programming Languages. We call pro- 
gramming languages persistent when they 
can specify objects to "keep around" when 
the program is not executing. However, 
the ability to make program objects per- 
sistent still fails to address the interaction 
of the program with an ODBMS. Imped- 
ance mismatch will still occur because the 
DBMS's retrieval and data-typing scheme 
won't match those of the program. 


Extended Data Types. Support for handling user- 
defined, extended data types is another 
approach. But unless both the DBMS and 
the programming language can define ex- 
tended data types using the same meth- 
ods, impedance mismatch is still inevi- 
table. 


Integration. In the end, the most workable so- 
lution is to simply remove the mismatch 


entirely. Integrating ODBMS products and 
programming languages so that they op- 
erate at the same level and use the same 
data model will eliminate the impedance 
mismatch problem. Implementing this ap- 
proach, however, takes much effort. You 
must consider the following problems: 


• the lack of a formal, standard object 
model 

an apparent compatibility conflict be- 
tween encapsulation and database 
query languages 

the difficulty of providing standard in- 
terfaces and data models given the re- 
ality of different commercial imple- 
mentations 


RDBMSes and Impedance Mismatch 

Many RDBMS products handle impedance 
mismatches through two primary mecha- 
nisms: cursors and type translation. You 
can think of a cursor as a kind of pointer 
(see the figure “Cursors’’), The programmer 
declares a cursor and defines a SQL SE- 
LECT statement for that cursor. An appli- 
cation program accessing that RDBMS can 
navigate, one row at a time, through the 
set of rows returned by the SQL statement. 
In essence, the program uses the cursor 
much like a sequential file. It opens the 
cursor, fetches one row at a time from the 
cursor, and then closes the cursor. When 
processing with cursors, a SQL statement 
can return zero, one, or many rows. Four 
distinct operations are available for cur- 
sors: 


DECLARE Defines the cursor, gives it a name 
unique to the program in which it is em- 
bedded, and assigns a SQL statement to 
the cursor name. 


OPEN. Readies the cursor for row retrieval. 
OPEN reads the SQL search fields, exe- 
cutes the SQL statement, and builds the 
result table. It does not assign values to 
host variables, however. 


FETCH. Returns data from the result table 
one row at a time and assigns the values to 
specified variables. If the result table is 
not built at cursor OPEN time, it is built 
fetch by fetch. 


CLOSE Releases all resources that the cursor 
uses. 


Type translation occurs when the pro- 
gram attempts to retrieve a column that 
has been defined as a data type that the 
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North Americo: 

ARISTO Graphic Systems 

A Division of KOH--NOOR Inc. 
100 North Street, P.0. Box 68, 
Bloomsbury, NJ 08804 - 0068 
Tel: (800) 631 - 7646 

Fox: (908) 479 - 1513 


United Kingdom: 

ARISTO UK LIMITED 

TDS House 

Terrace Rood South, Binfield 
Bracknell RG12 5BH 

Tel: (0344) 306 936 

Fax: (0344) 306 936 


Heod Office: Li е * 
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4 *(SRP $ 369.00, includes integrated 5-button mouse, portable drawing and digitizing surface, software) 
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programming language doesn’t support. 
Consider dates. For the program to access 
a date column, the data must be converted 
to a form that the programming language 
understands. For example, DB2 converts 
a date column to a PIC X(10) field in 
COBOL. Of course, some functionality is 
usually lost after this translation. The 
RDBMS can perform date arithmetic di- 
rectly (e.g., calculating the number of days 


VT EMULATION GIVES YOUR 
A A FACELIFT—THE WINDOWS 


E! 
Before] 


useable. 


Apply the power and ease of Windows 
tools, like Excel, 1-2-3, WordPerfect, Visual 
to your host data using KEAterm's 


Basic... 


term, host data was dull, 
colorless, and limited by aging host 
applications. KEAterm transforms your host 
data—making it better looking, and more 


between two dates by simple subtraction), 
but the programming language cannot. 


Object Databases Meet Their (Mis)match 

ODBMS products manipulate data using 
the methods defined in object classes and 
via the programming language used to de- 
fine the classes. This language is usually an 
extension of an OOPL and therefore will 
operate at a record-by-record level. The 


KEAterm 420—а powerful link to 
your VAX and UNIX text 
applications. 

KEAterm 340—for applications 
requiring ReGIS, Tektronix, or sixel 
graphics. 

KEAterm—for Windows NT 
available soon! 


Empower your desktop nowi 


Call 1-800-663-8702 


KEA ms Ltd. 

3738 North Fraser Way, Unit 101 
Burnaby. B.C. Canada V5J 561 
Phone: (604) 431-0727 

Fax: (604) 431-0818 


DDE, hot links, file transfer, ond user-defined 
menus and dialog boxes. And you'll get 
more done faster with multiple KEAterm 


sessions. 


Advanced features include a powerful 
macro language and definable on-screen 
button pads, to make your work even 
easier. KEAterm speeds your work with high 
throughput over your serial port or installed 


TCP/IP or LAT network. Ш 
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ODBMS's DML (data manipulation lan- 
guage) has no impedance mismatch prob- 
lem because it can access entire objects 
and is tied to the type-checking mecha- 
nism of the ODBMS. 

Having the DML and the general-pur- 
pose programming language so tightly in- 
tertwined avoids the data-typing mismatch. 
Even in this scenario, however, access to 
database records is still row-at-a-time. Is 
this really a solution to the set-level com- 
ponent of the impedance mismatch prob- 
lem? By moving back in time (i.e., prere- 
lational) to record-at-a-time processing, 
you lose the benefits of set-level database 
access, such as eliminating the need for 
looping corfstructs (WHILE, FOR, and 
DO) for selecting, updating, deleting, or 
modifying multiple rows. A set-level lan- 
guage like SQL also makes ad hoc query- 
ing and report writing much easier. 

Also, OOPLs came into use before 
ODBMSes were developed and widely 
available. Many object-oriented develop- 
ment projects have used proprietary file 
structures or a SQL interface to a RDBMS. 
In this situation, the impedance mismatch 
problem looms as large as ever. 


The Future 

One thing you can expect to see in the fu- 
ture is that the rules that define and maintain 
the integrity of the database can be stored 
as methods in a reusable class library, along 
with the business rules that guide the way 
a company performs its day-to-day opera- 
tions. Also, since the user interface, net- 
work interface, and procedural logic are 
increasingly being written in an OOPL, it 
will be necessary to couple the OOPL and 
the ODBMS more tightly together. 

A DBMS can attempt to resolve the im- 
pedance mismatch by extending its DML 
so that more of the application can be writ- 
ten with the DML directly. Consider Sy- 
base SQL Server and its extended SQL 
offering, Transact SQL. This is a product 
in which looping and IF...ELSE con- 
structs can be used within SQL. Addi- 
tionally, user-defined data types, rules, de- 
faults, and triggers can be attached to tables 
and columns, and stored procedures can 
be housed in the DBMS. Of course, Sybase 
is not an ODBMS: It lacks complex ob- 
ject support, inheritance, and many other 
object-oriented features. 

A computationally complete DML will 
not, by itself, enable an entire application 
to be written in the ODBMS's language. 
Without programming constructs that con- 
trol external resources, such as the user 
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° All prices listed are manufacturer's suggested retail 
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quality MIDI playback, and 
digital signal processing. 

Plus it's 100% General MIDI 
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technology 16-bit boards, there are no more 
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audio capabilities. 
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interface and hardware, the application 
cannot be successfully completed. 

At present, ODBMS products are ma- 
turing and will inevitably eat into the huge 
market share enjoyed by RDBMS prod- 
ucts. Nonetheless, RDBMSes will contin- 
ue to prosper and thrive in the world of 
business data processing, where applica- 
tions such as payroll and accounting do 
not generally require complex objects. Use 


Tripp Lite 


of ODBMSes will continue to grow in 
those fields that require complex objects, 
such as CAD and manufacturing. There 
will always be true RDBMSes and true 
ODBMSes. 

Successful RDBMS products will seek 
to incorporate the best components of 
object-oriented technology without com- 
promising the relational model. Likewise, 
successful ODBMS products will seek to 
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incorporate the best features of the rela- 
tional model, without compromising the 
benefits derived from classes, inheritance, 
and encapsulation. This will likely lead to 
a marriage of the two technologies into a 
hybrid technology—object relational— 
that builds on the strengths of both rela- 
tional and object-oriented concepts. 

But—and this is no small matter—until 
the impedance mismatch problem is re- 
solved, inconsistencies will continue to ex- 
ist between the ways in which the DBMS 
and the programming language handle data 
items. Ш 
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PC buyers jump for joy! You're 
entering the exciting and competitive game of 
computer buying! We know you want to finish 
first with high-performance PCs and prize- 
winning service at the most affordable prices in 
the industry. It’s no contest — with Gateway 
2000™ you'll always be the big winner! 
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And here are the stars of our show, 
Gateway’s Pentium™-based systems! Starting 
from $2,495 you get stupendous features. New 
lightning-fast hard drive systems! Screaming 
new graphics controllers on our two high-end 
P5 systems! Along with the most powerful 
Intel® processors available today! And (drum 
roll please) — all this at 486 prices! 


Now in all four Gateway 2000 P5 systems, 
a new PCI/IDE controller allows the hard drive 
to transfer data ир to twice as fast as non-PCI- 
based systems. The PCI/IDE controller is a 
major enhancement to Gateway's Intel Pentium 
processor and PCI local bus. Now you can 
access data faster than ever before! 


Our P5-66 and top-of-the-line P5-60 now 
include high-end graphics controllers. So you 
can really take advantage of the performance- 
boosting PCI bus for virtually unbeatable graphics 
performance! These graphics controllers are also available as 
an upgrade option for all Gateway's PCI-based systems. 


Been spinning your wheels on how to get tomorrow's 


technology today and still pay 486 prices? The puzzle is 
solved. With a price tag between $2,495 and $3,995, you'll 


The standard graphics system on other Gateway PCI- hit the jackpot when you buy a Pentium-based system from 
based machines is another sure winner. You get 2MB Gateway 2000! 
standard graphics memory giving you 64,000 colors at We also offer a full line of 486 PCI local-bus and 
1024 x 768 resolutions. This graphics system uses a high- integrated desktops systems. All are upgradable to a Pentium 
performance interface to graphics memory that achieves 16 OverDrive™ Processor for the power you'll need in the future. 
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The Home Version pentium 
Fun and games are only part of what you get with | 1 

the Gateway 40: Х2-50 Family PC?" This special wea. ene 
system includes full multimedia capabilities and 
software choices for the whole family. The Family 
PC brings productivity, education and entertainment 
into your home. & 
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800-846-2058 


"Y M Jr 


Looking for the perfect portable 
PC? You'll get a celebrity performance when 
you choose Gateway 2000™ for the most 
value-packed portable PCs in the industry! 


GATEVAY2000 


COLORBOO K™ 
Gateway has all the right answers for 


incredible values with the ColorBook! 
Performance-enhancing features ... fast 486 
processors and an incredibly big 10.3-inch 
screen on the DX4 model! ... make the 
ColorBook an undisputed champion. 


Introducing the ColorBook DX4-75 with 
a faster-than-ever processor! This substantial 
power boost has made the DX4-75 the fastest 
486 portable available today. And that's not 
all. For your extreme viewing pleasure, an 
extra-huge 10.3-inch dual-scan VGA color 
screen is now standard on the DX4. You won't 
find anyone else with a 10.3-inch screen at a 
better price. 


All ColorBook models – 486SX-33, DX- 
33, DX2-50 and DX4-75 — have a host of great 
features. Weighing less than 5.7 pounds and 
measuring an ultra-thin 1.77 inches, the 
ColorBook supports simultaneous video; an 
easy-to-use, built-in trackball; two PCMCIA 
Type II slots; great battery life; and a suspend/resume feature 
so you can stop work anytime and resume later without losing 
data or restarting the system. 
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The revolutionary Gateway HandBook 486 is perfect for 
all your worldly travels. This powerful little performer will 
forever change the way you use a PC. And you won’t have to 
think twice about taking it with you — no matter where you 
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go. It’s a no-brainer. The HandBook is so small (about the 


size of a day planner) and so lightweight (it's less than three 
pounds) that you'll never want to be without it! 


Unless you mind all the extra attention, as described by a 
leading columnist: “I almost got mobbed the other day on the 
train. | was doing what I usually do on the commute: writing 
on a notebook computer. The only difference was that I was 
using a Gateway 2000 HandBook 486 ... І can’t wait until 
everyone has one. Then they'll leave mine alone." 
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The HandBook is a real PC with a powerful 486 processor; LÀ = = A | | | 1 
an IDE hard drive up to 130MB; standard 4MB or 8MB ВАМ —— | 
upgradable to 20MB; a 7.9-inch bright, backlit VGA display i 
screen; 78-key keyboard; EZ Point™ integrated pointer; 
excellent battery life; and suspend/resume feature. 

Looking for a square deal on the best portables around? 


The odds are stacked in your favor with Gateway's ColorBook 
and HandBook portable PCs. 


“You've got a friend in the business." 9 


800-8 46-2058 


Gateway 2000" is the name of the game when it Hands Down Winner in Service and Reliabilit 
comes to the best service and support. The Gateway family is A big thank you to readers of PC Magazine who responde 
made up of hard-working Midwesterners who are dedicated to to a Service and Reliability survey with impressive results: 
satisfying our customers. And although we're a Fortune 500 “In our latest survey, only Gateway 2000 gets our highest ratin 
company, we haven't forgotten our simple philosophy of in both the desktop and laptop categories." The survey covere 
providing an honest value, a superior product and the best service reliability, satisfaction with repair experience, satisfaction 
possible. In return, Gateway's loyal customers are always there with technical support, and the likelihood | 
to cheer us on. But you don’t have to just take our word for it. of buying new PCs from the same 
The surveys prove it! vendor again. 


All the talented people appearing in this ad are Gateway 2000 employees. 
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HANDBOOK? 486. -— 
HANDBOOK 486DX2-40 


ü Weight; 2.94 Lbs. 


^ Dimensions: 9.75" x 5.9" х 1.6" HANDBOOK 

^ SL Enhanced Intel® 486 4868X-25 With 40MHz 486DX2 CPU, 8MB 
Processor With 25MHz 486SX CPU RAM, 130MB Hard Drive, Extra 

= 4MB or 8MB RAM AMB RAM and gop ММН Battery, and Leather 
(expands to 20MB) Hard Drive Carrying Case 

9 80 to 130MB IDE Hard Drive $2295 

* 7.9" Backlit VGA Display $1495 

a ینا‎ ла AC Pack (with 130MB Hard Drive) HANDBOOK 

* 1 PCMCIA Type Hl Slot $1595 4868X-25 

8 EZ Point" Integrated Pointer With 25MHz 486SX CPU, 8MB 
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9 Parallel, Serial & PS/2 Ports Leather Carrying Case 

= MS Works for Windows™ 3.0 $1 895 

© MS-DOS 62, WFW 3.11 & 
Serial Transfer Cable 

COLORBOOK" - 

= Weight: Under 5.7 Lbs. 

© Dimensions: 11.7" x 8.5" x177" COLORBOOK DX4-75 

— SL Enhanced Intel 486, ОХ2 or With 75MHz DX4 CPU, 8MB RAM, 
DX4 Processors 250MB Hard Drive and 10.3" LCD 

— 4MB or 8MB RAM (expands to 
8, 12 or 20MB) $3495 

к  COLORBOOK 486SX-33 COLORBOOKDX2-50 
Drive With 33MHz 486SX CPU, With 50MHz DX2 CPU, 
STN Color Display and 9.4" LCD and 9.4” LCD 

© NiMH Battery & AC Pack 91995 $2995 

= Suspend/Resume Feature 

* 2 PCMCIA Type П Slots COLORBOOKDX-33 

- Integrated Trackball (2 buttons) — With 33MHz DX CPU, 

^ 85-Key Keyboard 4MB RAM, 170MB Hard Drive 

E Parallel, Serial & PS/2* Ports and 94" LCD 

= External VGA Port 

— MS Works for Windows 3.0 $2495 


^ MS-DOS 62 & WFW 3.11 


If a system comes with "choice of — The Entrepreneur Pack (Works,” B QAPlus Diagnostics 
application software," choose one Publisher," Money" & games) B Gateway Computer Glossary 
of the following packages: B Borland Paradox? database В Gateway Mouse Pad 

E Microsoft Excel for Windows™ and Quattro* Pro for Windows Systems with CDs also include: 
В Microsoft Word for Windows™ spreadsheet E Gateway System CD 

E Microsoft Word and Bookshel£^ Œ Borland Paradox? апі С++ 8 Multimedia On-Line User's 


CD-ROM Edition With desktop and selected Guide 
E Microsoft PowerPoint for portables you also get the E Gateway Mall On-Line Catalog 
Windows" following software and extras at 
E Microsoft Project for Windows" по additional charge: 
E Microsoft Access™ for Windows Ш MS-DOS 6.2 & Windows 
E Publisher's Pack (CD-ROM for Workgroups 3.11 
only; includes CorelDRAW 3," В CoSession" Host Remote 
ArtShow, MS Publisher 2.0 & Diagnostics (with all modems) 
MS Design Pack) 


"PORTABLE OPTIONS 


PCMCIA Cards: 

= TelePath 14400/14400 fax/ 
modem. $249 

= 9600/2400 fax/modem. $149 

Ethernet adapter. $149 

= Token Ring adapter. $449 

= HandBook VGA adapter. $229 

Batteries: | 

= 22Ah NiMH batteries. $89 

= Alkaline battery pack. $29 

Diskette Drive: 

= HandBook external 1.44MB. $99 

Cases: 

= ColorBook $49, HandBook $55 

Extended VIP Warranty: 

= We'll ship a replacement 

within 24 hours during warranty. 

Point of sale only. $100 


COLORBOOK PACKS 


Traveler `$ Packs: 

= Case, extra battery & PCMCIA 
9600/2400 fax/modem. $279 

— Case, extra battery & PCMCIA 
TelePath fax/modem. $369 


SERVICE 
Every Gateway system is backed by: 
E 30-Day Money-Back Guarantee 
E One-Year Limited Warranty 
E Lifetime Toll-Free Technical 
Support 
B On-Site Service Available To 
Most Locations 
E Lifetime BBS Membership 
B FaxBack Automated Fax Service 


Qur money-back guarantee does not 
include shipping. On-site service is 
provided at no charge during 
warranty if our technicians 
determine it is necessary. If you'd 
like to read our warranty and 
guarantee policies, please call for a 


free copy. 


Ready For Action get a variable interest rate of 13.9% APR and a low 
Gateway 2000's friendly employees $18 annual fee.* 


will take care of you from your first phone *Cash advance fee is $1 plus 2% of the amount of the cash 


call throughout the life of your system with advance, but not less than $5 nor more than $10. Financing is 


lifetime technical support. We've also available on approved credit with the Gateway DuoLine 
, MasterCard, issued by Dial National Bank, Des Moines, lowa. 
made it easy for you to buy one of our 


ld-f. PCs. | i 
WOR Anau Pg Internationally Known 


Gateway 2000 also makes it easy for 
our neighbors in Canada and Puerto Rico to 
buy Gateway systems. You get the same 
award-winning technical support, CSA 
approvals, and on-site service that is 
available in most Canadian and Puerto 
Rican locations. Our international shipping 
rates are some of the most competitive in 
the industry. Canadian and Puerto Rican 
customers can reach us toll free at 800-846- 
3609. All other international customers can 
call us at 605-232-2000. 


Our Family PC comes with a 14-inch CrystalScan 
monitor, 10] -key keyboard, double-speed 
CD-ROM, sound card, speakers, 
Joystick, faximodem and mulitmedia 
software. You choose one software 
option from five great Family PC 
multi-title packages. 


Казу Payment Options 
Gateway accepts most major credit 
cards and C.O.D. terms, with net 30-day 
terms and leasing options available to 
qualified commercial customers. 
You can also apply for our new 
Gateway 2000 DuoLine 


by Dial National Bank, 
which lets you make 


purchases from Gateway and 
anywhere else MasterCard is accepted by giving you 
two lines of credit — one for Gateway purchases and 
one for all other purchases. For Gateway purchases, 


the card has no annual fee and a low variable interest 
rate of just 12.9% APR. For other transactions, you 


"You've got a friend in the business." ® 


800-846-2058 


Vorld Class Winning 
PC Worlds 1993 World Class Awards found readers honoring 
ateway 2000 with top honors in five categories including Best 
ervice and Support (for the second year in a row!) and Best Mail 
der Company. Thank you, PC World readers! 
Jesse р editor of Windows Watcher PC WORLD 
as quoted in PC World: “Gateway has 
scovered an amazing secret, give people 
ore for less and they are going to like you.” 
е knew our secret wouldn’t be safe for long! 


Good Answers! 

Computer Shopper summarized its readers’ responses best: 
"Gateway, dominator of Best Buy balloting for the past three years, is 
your choice as Best Overall Supplier of computer systems ... For state- 
of-the-art PCs at bargain prices, North Sioux City is where Shopper 
readers look first.” And “...Gateway 2000 has 
inspired a high degree of confidence and 
brand loyalty among Shopper 5 readers, who 
continue to rank Gateway’s service and 
support as the best of all direct-channel PC 
vendors.” Thanks Shopper readers! 


INTEGRATED SYSTEMS 


4$Х-33 4рХ-33 4DX2-50 FAMILY PC" 


B InteP 33MHz 4865Х CPU И Intel 33MHz 486DX CPU B Intel 50MHz 486DX2 CPU Here's everything you need to add 
E 4MB RAM E 4MB RAM E 8MB RAM, 128KB Cache multimedia to any Gateway desktop 
E 212MB 13ms IDE Hard Drive E 212MB 13ms IDE Hard Drive Bi 212MB 13ms IDE Hard Drive PC. You won't find a better price 
E Local Bus Graphics with IMB И Local Bus Graphics with IMB W Local Bus Graphics with IMB anywhere! 


MULTIMEDIA KIT 


8 3.5" Diskette Drive E 3.5" Diskette Drive 8 Double-Speed CD-ROM, 16-Bit E Gateway 2000 16-Bit Sound 
В 14" Color CrystalScan* 1024NI E 14" Color CrystalScan* 1024NI Sound Card & Speakers Card, Sound Blaster- "Compatible 
Bi Mini Desktop Case E Mini Desktop Case E 2400/9600 Data/Fax Modem B Double-Speed CD-ROM 
E 5 16-Bit ISA Slots E 5 16-Bit ISA Slots W 3.5" Diskette Drive E 2 Labtec* Speakers 
E 101-Ксу Keyboard & MS Mouse B 101-Кеу Keyboard & MS Mouse WB 14" Color CrystalScan 1024NI E Microsoft Encarta & Corel 
E MS-DOS*62 & МЕМ" 3.11 E MS-DOS*62 & МЕМ" 3.11 W Mini Desktop Case Photo CD Software 
E MS Works for Windows" 3.0 E MS Works for Windows™ E 5 16-Bit ISA Slots $299 
W EPA Energy Star Compliant E EPA Energy Star Compliant B 101-Key Keyboard, MS Mouse & 
$1295 $1495 ди 


E Choice of Family PC Software 
E EPA Energy Star Compliant 


486 VESA & PCI SYSTEMS — MT 
4SX-33V P4D-33 | 4DX2-66V P4D-66 BEST BUY 

E Intel 33MHz 486SX CPU B Intel 33MHz 486DX CPU E Intel 66MHz 486DX2 CPU E Intel 66MHz 486DX2 CPU 

E 4MB RAM B 8MB RAM, 256KB Cache E 8MB RAM, 128KB Cache E 8MB RAM, 256KB Cache 

E 212MB 13ms [DE Hard Drive E 424MB 13ms IDE Hard Drive B 424MB 13ms IDE Hard Drive E 540MB |3ms IDE Hard Drive 

B VLB" Graphics with IMB E PCI Local Bus Graphics with IMB Œ VLB Graphics with IMB E PCI Local Bus Graphics with 2MB 

E Local Bus IDE Interface E Double-Speed CD-ROM E Double-Speed CD-ROM E Double-Speed CD-ROM 

B 525" & 3.5" Combo Drive И PCI Fast IDE Interface E Local Bus IDE Interface E PCI Fast IDE Interface 

E 14" Color CrystalScan* 1024NI E 3.5" Diskette Drive E 3.5" Diskette Drive E 3.5" Diskette Drive 

E Baby AT Case E 14" Color CrystalScan 1024NI E 15" Color CrystalScan 1572FS И 15" Color CrystalScan 1572FS 

И 5 ISA & 2 VESA"/ISA Slots B Baby AT Case B Baby AT Case E Baby AT Case 

W AnyKcy* Keyboard & MS Mouse ИШ 4 ISA, 2 PCI & | PCI/ISA Slots E SISA & 2 VESA/ISA Slots Bi 4 ISA, 2 PCI & 1 РСІЛЅА Slots 

E MS-DOS 62 & WFW 3.11 B AnyKey Keyboard & MS Mouse B AnyKey Keyboard & MS Mouse B AnyKey Keyboard & MS Mouse 

E Choice of Application Software E MS-DOS 62 & WFW 3.11 E MS-DOS 62 & WFW 3.11 E MS-DOS 62 & WFW 3.11 

E EPA Energy Star Compliant E MS Works Multimedia Edition 3.0 Bl Choice of Application Software E Choice of Application Software 

$1 495 $1995 E EPA Energy Star Compliant $2 495 
PENTIUM SYSTEMS -— 
P5-60 | P5-60 BEST BUY | P5-60 P5-66 
B Intel 60MHz Pentium" CPU В intel 60MHz Pentium CPU E Intel 60MHz Pentium CPU E Intel 66MHz Pentium CPU 
E 8MB RAM, 256KB Cache B 8MB RAM, 256KB Cache E 16MB RAM, 256KB Cache E 16MB RAM, 256KB Cache 


E 424MB 13ms IDE Hard Drive E 424MB 13ms IDE Hard Drive E 540MB 13ms IDE Hard Drive E 540MB 13ms IDE Hard Drive 
E PCI Local Bus Graphics with IMB В PCI Local Bus Graphics with 2MB WI High-Performance PCI Local Bus Ё High-Performance PCI Local Bus 


E PCI Fast IDE Interface E Double-Speed CD-ROM Graphics with 2MB Graphics with 2MB 
E 3.5" Diskette Drive E PCI Fast IDE Interface E Double-Speed CD-ROM E Double-Speed CD-ROM 
B 14" Color CrystalScan 1024N1 E 3.5" Diskette Drive И PC] Fast IDE Interface @ PCI Fast IDE Interface 
E Baby AT Case ШЕ 15" Color CrystalScan 1572FS E 3.5" Diskette Drive E 16-Bit Sound Blaster-Compatible 
¥ 4 [5А, 2 PCI & 1 РСІЛЅА Slots E Baby AT Case Е 15" Color CrystalScan 1572FS Sound Card. & Yamaha Speakers 
B AnyKcy Keyboard & MS Mouse Ш 4 15А, 2 PCI & | РСІЛЅА Slots B Baby AT Case B 3.5" Diskette Drive 
E MS-DOS 6.2 & WFW 3.11 B AnyKcy Keyboard & MS Mouse Ш 4ISA, 2 PCI & 1 PCIASA Slots ® 17" Color CrystalScan 1776LE 
E MS Works for Windows 3.0 E MS-DOS 62 & WFW 3.11 E AnyKey Keyboard & MS Mouse В Tower Case, 300W Power Supply 
$2 49 5 E Choice of Application Software Е MS-DOS 6.2 & МЕМ 3.11 Ш 41А, 2 PCI & 1 РСІЛЅА Slots 
$2795 E Choice of Application Software ® AnyKcy Keyboard & MS Mouse 
$3295 8 MS-DOS 62 & WFW 3.11 
E Choice of Application Software 
$3995 


c = READY-TO-RUN EPA POLLUTION PELYINTIR 

Фр 800-846-2058 VN 

== 610 Gateway Drive • №. Sioux City, SD 57049-2000 • Phone 605-232-2000 • TDD 800-846-1778 • Fax 605-232-2023 • FaxBack 605-232-2561 * Add-On 
Sales 800-846-2080 • Toll free from Canada and Puerto Rico 800-846-3609 • Sales Hours: 7am-l0pm Weekdays, 9am-4pm Saturdays(CST) 


Extra Winnings 


You'll score bonus points with the peripherals listed below, 
sold only with the purchase of a system from Gateway 2000. 
Call our special component add-ons division for our complete 
line of extras for Gateway customers. 


Multimedia 

Multimedia Kit 

Here’s everything you need to add multimedia to your 

Gateway PC: 

И Gateway 2000™ 16-bit CD-quality sound card, compatible 
with Sound Blaster™ cards, with MIDI/game port, mic in, 
stereo line in/out 

E Double-speed CD-ROM drive, tray-loading, compatible 
with music CDs, multisession photo CDs and CD-ROM titles 

Ш 2 Labtec? speakers that can attach to your PC monitor 

li Microsoft? Encarta Multimedia Encyclopedia 

lll Corel Professional Photo CD Sampler 
$299 


Yamaha® Y ST-M10 Multimedia Speakers 

The small speakers that sound big and come with a tiny price! 
This free-standing, self-powered speaker set is a great value! 
$75 

Altec Lansing ACS-300 Multimedia Speakers 

Get superior stereo sound with these top-rated Altec Lansing 
ACS-300 speakers with separate powered subwoofer. $2 19 


Communications & Storage 

TelePath™ II FaxiModem 

Internal fax/modem, 14,400bps modem, V.32bis, with 
14,400bps fax capability. Package includes data and fax 
communication software, plus a CompuServe® trial 
membership. $149 

Colorado Memory Systems® TBU 

250MB internal automatic tape backup unit copies up to 
9.5MB per minute. Comes with MS Windows™ and DOS® 
software, one tape and cable. $159 


Networking 

Intel EtherExpress™ 

A 16-bit Ethernet adapter from a world leader in networking. 
$105 Twisted Pair or BNC 


Ethernet Adapter from 3Com® 
Manufactured by 3Com for Gateway. 
$105 Twisted Pair $125 BNC 


. Token Ring 


IBM® 16-bit ISA Token Ring card. $429 


Monitors 

CrystalScan® 17-Inch Monitor 

Non-interlaced color monitor with intelligent multiscanning 
analog color display capable of ultra-high resolution up to 
1280 x 1024 in non-interlaced mode and .26mm dot pitch. 
Upgrade from a 14-inch monitor $430 

Upgrade from a 15-inch monitor $350) 

(Prices good only for upgrades at the time of system purchase.) 


Printers 

Epson? Stylus 800 Ink Jet Printer 

Great laser quality at an ever greater value. Measuring only 
17 inches by 10.5 inches, the Stylus 800 has seven different 
typefaces and prints an extra-quiet 150 characters per second 
at 360dpi. Parallel cable included. $289 


Epson ActionLaser 1500 Laser Printer 

The ActionLaser delivers professional-quality printouts. Fast 
six-page per minute speed, 14 resident fonts, 300 x 300dpi, 
and IMB memory expandable to SMB. Parallel cable 
included. $669 


Home Office Pack 
Add these peripherals to your new Gateway desktop, and you 
have everything you need for an efficient home office. 
E Epson Stylus 800 Ink Jet Printer 
E TelePath Il Fax/Modem 
ш | Parallel Cable 
$399 


© 1994 Gateway 2000, Inc. AnyKey, CrystalScan, HandBook, black-and-white spot design, "G^ logo and “You've got a friend in the business" slogan are registered trademarks, and Gateway 2000, ColorBook, DuoLine, Family PC, EZ Point and 
TelePath are trademarks of Gateway 2000, [nc. The Inte] Inside Logo, Intel, Pentium and OverDrive are trademarks or registered trademarks of Intel Corporation, АН other brands and product names are trademarks or registered trademarks of their 
respective companies, All prices and configurations arc subject to change without notice or obligation. Prices do not include shipping. Energy Star compliant systems may not remain within EPA guidelines if upgraded to a Pentium processor. 


Phar Lap FrontRunner... 


The Winning DOS Desktop for Windows EEE 


LAUNCH BAR SIMPLIFIED RUN MENU 


FrontRunner’s Launch Bar offers Run Menu offers Program Manager functionality 
one-button launching of your favorite without navigating through all those open windows! 
applications, Customize it any way 


HISTORY 


Scroll to view the complete 
history of your DOS session. 


you like! ‘oy, = 
ire ic File 
as = 
Just highlight and click to copy апа. ИШ e og MD it 09-0193 3:1 
paste any part of your DOS session into SCANCODE 28 11-03-93 2:5 M 
Al TOL ХЕС 11-05-93 — 4: | 
a Windows or DOS program. °*•, au TOL XEC 10-85-73 1: " — 
“a, RUTDFZEC Bk 53 9-93 — 1:2 = Write - [Untitled] МЕ 
М... >ы eae 18 i 19. + $1 | File Edit Find Character Paragraph Eis 
COMMAND LINE POWER "E^ каеш; Document Help 
M 1 us 


Run DOS or Windows programs right 
from the DOS prompt! ` 


POWERFUL REAL TIME `. 


STATUS BAR $ 


FrontRunner's Status Bar displays 
real-time information including 
system resources... and lets you 
write modules to display your own 
up-to-date information! 


`*+ JL OPTIVITY-- 


Bringing the best of DOS to 
Windows... And the Power 
of Windows to DOS 


Frustrated with switching between 
Windows and DOS applications? Now 
you can get the command-line power 
you need — integrated with the 
Windows graphical features you want. 
Phar Lap FrontRunner is a powerful 
DOS-based Windows desktop that 
brings intuitive GUI features to 
command-line DOS. FrontRunner lets 
you run Windows programs directly 
from the DOS prompt, provides an easy- 
to-use, menu-driven alternative to 
Program Manager, lets you launch 
applications with a click, keeps custom 
information at hand with Phar Lap's 
unique Status Bar, and much more! 
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FRONTRUNNER OFFERS YOU: 


¥ A Better DOS Box — Seroll and 
view your entire DOS screen 
history and run Windows programs 
directly from the DOS prompt 

¥ Quick and Easy Program Manager 
Replacement — no more searching 
through all those windows 

v Customizable Launch Bar — instant 
access to your favorite programs 

v Powerful Visual Batch Language 
Extensions for DOS — easily 
create visual front ends 

и Programmable Status Bar — view 
the real-time information you need 
most 

v Versatile Utilities — to enhance 
your productivity 
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Pee eee Fit 
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Call Now 
To Order 
" + = и 
e Demo! 


2] i mm. 


Now you can test ride a Sinner with our 
free FrontRunner Lite and Guided Tour 
Demo disks. FrontRunner Lite is a trial- 
sized version of our DOS desktop for 
Windows that lets you try all of 
FrontRunner’s powerful features... 
absolutely free! So call today and see 
how exciting a winning DOS desktop 
can be! 


~ Phar Lap Software, Inc. 


60 Aberdeen Avenue, Ap. МА 02138 617-661-1510 "x 617-876-2972 


Phar Lap and FrontRunner® are registered trademarks of Phar Lap Software. Inc. All other produet names and company names are trademarks or registered trademarks of their respective holders. 
Circle 119 on Inquiry Card. 


wo @ i 


OBJECTS IN USE 


Real-world applications of commercial ODBMSes show performance and development advantages 


RUSSELL KAY 
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NI too long ago, DBMSes were 
complex pieces of mainframe soft- 
ware that only people with long experi- 
ence could begin to comprehend or use. 
When microcomputers came along in the 
late 1970s, the first databases oriented 
toward end users were developed and 
marketed. Using these products, a whole 
new class of user-programmers began to 
create their own database applications. 
This was such a radical development that 
it marked a turning point in database com- 
puting. 

Now, another shift is at hand. A whole 
new class of ODBMSes (object-oriented 
database management systems) has since 
been added to the wide variety of powerful 
and relatively inexpensive flat-file DBMS 
and RDBMS (relational DBMS) products 
on the market. To find out how these new 
products are being used in the real world, 
BYTE talked to a number of end users and 
systems developers about their experiences 
with object databases. We asked why they 
had chosen to go the object-oriented route, 
how they had evaluated and chosen the 
particular ODBMS product(s) they use, 
and what’s still on their wish list—that is, 
what they would like to do but cannot at 
present. We found that most users began 
using object databases because, quite sim- 
ply, they had complex data objects that 
needed to be stored. Here's a look at a few 
of these situations. 


Betting on an ODBMS Is No Gamble 

The Austin, Texas—based company Con- 
tinuum is a vertical marketer of software 
to the insurance industry. The company's 
products help insurance companies— 
which until very recently were strictly large 
mainframe shops—move much of their 
processing onto workstation-based sys- 
tems. Of course, the existing data and lega- 
cy systems are still important considera- 
tions. Continuum has two major products: 
Continuum Workstation Platform/Enter- 
prise Solution, or CWP/ES, which helps 
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insurers manage dis- 
tributed transaction Ж 
systems; and Busi- gj 

ness Process Man- — 
agement/Enterprise 
Solution, or BPM/ 

ES, which manages | 
work flow and re- EG 
source allocation. _ 

According to Ken- 
neth Schoff, a man- 
ager/consultant at 
Continuum, a typi- | 
cal insurance com- ases 
pany can have as ] 
many as 15 different admin- 
istrative systems, mostly mainframe-based, 
that might be up to 30 years old. But such 
a company wants to be able to present a 
single view of data to its internal users; 
for example, a user should be able to up- 
date an address change just one time and 
have it applied to all systems. 

This type of system has to be transac- 
tion-oriented so that if a transaction fails 
for some reason, the data is current to the 
point before the failure. "We use Ontos 
ODBMS on OS/2 to maintain the persis- 
tence of all data that the user enters on- 
screen," says Schoff. Once the entry is 
completed on the PC, a local server sub- 
mits the transaction to the mainframe, 
which handles validation, verifying that 
there is no conflict with another transac- 
tion. The local server resubmits the trans- 
action later on if the system happens to be 
down. 

This particular application didn't have to 
use an ODBMS, Schoff notes. “But every- 
thing else about the systems was object-ori- 
ented, so we tried to present an object view 
to the users. Then we translate that onto 
legacy systems," he adds. 

Continuum's work-flow management 
system is a true object-oriented system, 
where the objects are distributed. BPM/ES 
works by defining available resources— 
equipment, people, and so on—as one type 
of object. The system also defines work 
to be performed in terms of work-flow ob- 
jects, which Continuum calls “case ob- 
jects.” These can be nested with subcases 
to any depth, down to the level of indi- 
vidual tasks, which is where the work gets 
done. The system also uses a bidding/as- 
signment algorithm to assign the work to 
the resources. It uses a best-skills match 
and also balances work flow—so it doesn’t 
overload one person while others are idle, 
for example. 

An object-oriented database works so 
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well for Continuum 
because it provides all 
the data that the com- 
B pany needs in one call, 
B according to Schoff, 
W who adds that “with a 
р NEN relational DBMS, we 
"m might have to do a 
series of joins to get 
all the information 
we need." 
For both Contin- 
uum products, the 
P processing engine 
is written in Smalltalk 
(Parc Place on OS/2, Digitalk on Unix). 
A database interface-process module acts 
as a layer between Continuum's object 
model and the operating system. The com- 
pany developed the products on a Sparc- 
Station and is currently porting both BPM/ 
ES and CWP/ES to Hewlett-Packard’s HP- 
UX. A client interface layer, also written in 
Smalltalk, allows a customer to mix and 
match workstations and data-bases; for ex- 
ample, an OS/2 engine can talk to an AIX 
database or vice versa. 

Continuum selected the Ontos ODBMS 
as the basis for its systems in 1991. “We 
had a requirement from our customers, 
who were underwriting the development," 
says Schoff, "that the systems had to run 
on OS/2. We knew ourselves that they also 
had to operate on Unix." Support for those 
two operating systems was the deciding 
factor in Continuum's picking Ontos. At 
that time, Schoff comments, “Ontos was 
the only vendor whose development sched- 
ule matched our needs." He adds that Con- 
tinuum also evaluated GemStone, Object- 
Store, and Versant before deciding on 
Ontos. 


Ohjective: Exploring oci 
Analyzing and in- 
tegrating a wide | 
variety of distrib- 
uted data is the , 
function of In- 
foPower, a prod- 
uct from Delfin 
Systems of Ar- 
lington, Vir- 
ginia. 

To get an idea 
of how InfoPow- 
er works, and why 
an object-oriented 
database is critical 
to its success, it’s 
necessary to under- 


stand how the intelligence community 
works—how it gathers data and pulls in- 
formation out of it. Traditionally, says 
Delfin marketing manager Kent Potter, "in 
the intelligence arena, you’re confronted 
with [not only} huge quantities of com- 
plex data, full-text databases, and tradi- 
tional structured databases, but also im- 
age databases and lots of other things—and 
you've got to bring all this together in a 
way that makes sense.” 

Most systems designed for intelligence 
analysts and for the command-and-con- 
trol community began with existing data- 
bases; applications were built to access 
them. But pulling together very different 
kinds of data poses real problems. For in- 
stance, you may have one database of lo- 
cations and another of relationships (e.g., 
subordinations, who reports to whom, who 
talks to whom, who controls what, and 
what facilities control what products). Yet 
another database may store other attribute 
information, such as what quantities of a 
product are produced, how many of what 
model tank the Italian government pos- 
sesses (not just where they are located), 
and trends. 

Particularly in the intelligence field, Pot- 
ter comments, “you're never going to find 
all the information you need about an en- 
tity of interest in one database; [such a sit- 
uation} doesn’t exist, because some data 
collectors must collect information in spe- 
cialized ways, and their needs can only be 
met by building a database that supports 
them directly.” 

The information analyst must break 
down the walls between different data- 
bases. He or she may begin with little 
glowing dots on a map and then want to 
see the facilities that, say, produce nuclear 
weapons or drugs and then uncover any 
relationships between these facilities. This 
information could be buried 
in a database, or it may 
\ be located in a set of dif- 
ferent data sources. 

But what if you think 
of a new question 
' or acquire some 
| new data? Say you 
want to click on one 
of those on-screen 
map nodes and look 
at a picture of it. 
How about recov- 
ering the full text? 
What about a time 
line? What if you 
want to include a 
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group of facilities on a chart and add the 
amount of a particular chemical or the 
quantity of a piece of equipment each one 
produced in a given time frame? 

One of InfoPower’s modules is designed 
specifically to allow you to look at rela- 
tionships. It has an auto-investigate func- 
tion that starts at one node and goes out 
and looks at all the available relationships, 
explains Dan Stickel, Delfin’s director of 
decision systems in Santa Clara, California. 
“Say it started with me; it could find out 
where I work, my religious preferences, 
and where I’ve traveled in the last few 
weeks." 

In its original government-sponsored 
work, Delfin used a relational database. 
Stickel comments that “we were trying to 
look at the relationships between real- 
world things; we’re really strong on rela- 
tionships. So, what we thought was that 
doing relationships in a relational data- 
base...the name sounds like it should 
work." 

Experience proved otherwise, howev- 
er, because exploring relationships with 
an RDBMS involves doing a lot of joins, 
and performance drops off steeply. Stick- 
el found that using an object database re- 
ally sped things up: "We were able to keep 
reference pointers instead of doing joins 
over and over again. Using the object data- 
base was definitely two orders of magni- 
tude faster," he notes. 

Expanding on the differences between 
the two approaches, Stickel notes that 
the RDBMS the company first used— 
Sybase—is a fine product. “If all you want 
to do is pull back lists of things, with fil- 
ters, it's fast; there's no question about it. 
And going to an object database wouldn't 
make things faster. A lot of the time, the 
whole object-design methodology is more 
elegant and more extensible, but a little 
slower," he says. 

Picking the right ODBMS product from 
the few that were available two years ago 
was no simple task. Stickel says that the 
company went through an extensive eval- 
uation of several products, including Ver- 
sant and Itasca, "to the point where we 
were actually using them." ObjectStore 
gave good performance, and at that time its 
technical support and documentation were 
deemed to be far superior to those of sim- 
ilar products that offered the features the 
company needed. “When we started [eval- 
uating ODBMS products]," Stickel con- 
tinues, "they were all really flaky—al- 
though reading about them in the press 
wouldn't have told you that. But trying to 


use them for real, we ran into one bug af- 
ter another. Thankfully, that's no longer 
the case." 

Delfin's Potter thinks that the advent of 
object databases has made a significant 
change in what's feasible. With more and 
more power becoming available on the 
desktop, and with vast amounts of data— 
of all types, not just rows and columns— 
proliferating, users need to access it in a 


fused, integrated way. You don't want to 
force people to learn multiple interfaces. 
"Now it is possible to put an object-ori- 
ented database in there as the hub; map 
those other, different databases to it; and 
then link out to whatever tools you need 
for visualization/analysis," says Potter. "In 
our view, that is a new category of product 
made possible by object databases. It's a 
brand new kind of product." ^ continued 
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Power Play 

Florida Power and Light provides elec- 
tricity to millions of people in the Sun- 
shine State. Part of this job includes the 
maintenance of existing facilities and the 
design of new power-distribution chan- 
nels. A spokesperson for the utility, who 
asked not to be identified, told BYTE that 
in the late 1980s it had developed a pilot 
version of a generic AMFM (automated 
mapping/facility management) application 
using a FORTRAN toolkit and mainframe- 
based technology. 

Called the Facilities Graphics Manage- 
ment System, the application allows Flori- 
da Power and Light distribution engineers, 
designers, and service planners to bring 
up on a computer screen a picture of the 
geography of a given area, including 
streets, canals, other waterways, and build- 
ings. It even locates poles, transformers, 


EVALUATOR 


and switches. And it’s not just pretty 
graphics; the system presents an intelli- 
gent map where supporting information is 
tied to parts of the picture. Place the cursor 
on a utility pole, for instance, and you can 
bring up information about the pole’s size, 
class, and ownership. 

Although this pilot application started 
out on mainframes, by the early 1990s the 
developers knew it was a natural for im- 
plementation via an object-oriented sys- 
tem. There was also a desire to move it to 
desktop platforms. The developers looked 
at Unix workstations and also considered 
several object-oriented databases, looking 
for one that was flexible and still had the 
“usual” DBMS functions one would ex- 
pect in a mature relational database (e.g., 
backup and recovery). And since the ap- 
plication was object-oriented, there were 
naturally many advantages to using an ob- 
ject database. Also, they were concerned 
that using a relational database might tie 
their hands and have an impact on the 
design of the object model itself. Finally, 
performance and cost were important fac- 
tors to consider. 

The developers decided to create the 
new system using a Smalltalk-based, 
object-oriented toolkit called Objective 
Facilities Management, which was devel- 
oped at the University of Florida. Unfor- 
tunately, the toolkit provided no means of 
making objects persistent, so Florida Pow- 
er and Light opted to use Servio's Gem- 
Stone. The redone system, which was first 
implemented in Dade County, uses a mas- 
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ter GemStone database on a central server, 
with local servers (which also run Gem- 
Stone) at the various usage sites. Actual 
design work is done on IBM-compatible 
486/33 PCs. 

One interesting aspect of the system is 
that it typically encounters the “long trans- 
action" problem. In other words, a single 
user can tie up a large area or block of data 
for a long period of time before it gets 
completed and returned to the server. How- 
ever, there's not too much of a problem 
with different users trying to work on the 
same area at once. 


Documenting the Advantages 
PassagePro is a recently released docu- 
ment management and production system 
from Passage Systems. The object-orient- 
ed system runs on Silicon Graphics work- 
stations and provides document check 
in/check out, configuration management, 
work-flow management, and workgroup 
notification, with automatic production of 
both on-line and hard-copy information. 
According to Vance Nakamoto, presi- 
dent of the Mountain View, California- 
based firm, “the object-oriented paradigm 
fits our problem space very well." He adds 
that the company expects to ultimately be 
able to use relational databases as well, 
“but we figured the best way to start was 
with an object-oriented DBMS," he says. 
"We wanted to create an API from an 
object-oriented perspective rather than 
having relational technology affect our im- 
plementation." To do this, Passage Sys- 
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tems built its API with a database trans- 
action layer beneath it. “Now we’re do- 
ing a Sybase port," Nakamoto says, “and it 
will have a new binding layer to the rela- 
tional database." 

Passage Systems decided about two 
years ago to use Versant as its ODBMS. 
Reasons for the choice included the fact 
that Versant was more focused on client/ 
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server and multiserver solutions and that 
there was already a lot of configuration 


№ management built into the ODBMS 


product itself. Finally, Passage Sys- 
Y tems was attracted to the proactive, 
f customer-oriented attitude of the prod- 


«M uct's company and its nearby location. 


“Of the few object databases then avail- 
able," says Nakamoto, "they seemed to 
have the best performance for the data 
| management scenario we were facing." 
| He adds that using relatively new 
technology carries its own price and 
kb that the early versions of the 
ODBMS software were quite bug- 
= sv. Things are much better now, he 
continues, adding that PassagePro stress- 
es the Versant system more than most and 
that Versant has been quite responsive. At 
the time BYTE talked with Nakamoto, he 
was about to begin the process of porting 
the product to Versant 3.0 on a Sun work- 
station. 
Nakamoto is not clear whether the ca- 
pabilities and performance of object data- 
bases will scale up effectively for large in- 


stalled databases that have gigabytes of 
data and thousands of objects. However, 
he might be encouraged by the positive 
experience at Florida Power and Light, 
whose database for Dade County alone is 
several gigabytes in size. 


No Objections Here 

Although this article takes a look at only 
a small sampling of how object database 
systems are being used in the real world, it 
seems clear that for a number of applica- 
tions the promise of improved performance 
and added functionality has indeed been 
realized. 

Clearly, ODBMS technology is not ap- 
propriate for many situations. However, 
where data is generated by object-oriented 
applications that are written with object- 
oriented programming languages, using 
an ODBMS to store persistent data is a 
win-win situation for systems developers 
and end users alike. Ш 


Russell Kay is a technical editor at BYTE. He can 


be reached on the Internet or BIX at russellk@ 
bix.com. 
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indows PCs are 
no RISC worksta- 
tions, but then, 
RISC worksta- 
tions are no Windows machines, either. 
Workstations may make the perfect 
platform for core business activities, 
such as hosting corporate databases or 
serving as development or engineering 
systems. But traditionally, RISC work- 
stations have provided a poor environ- 
ment for running the kinds of tools that 
most individuals in a business need 
daily—the humble word processors, 
spreadsheets, and small-scale databases 
for which Windows excels. 

By making workstations capable of directly running 16- 
bit Windows applications, emulation technology prom- 
ises to bring to the workstation desktop the rich selection 
of commercial and in-house applications that Windows 
users now enjoy. SunSelect’s Wabi, Insignia Solutions’ 
SoftWindows, and Microsoft’s Windows NT emulation 
support are examples of this technology, supporting Win- 
dows binaries on Hewlett-Packard’s PA-RISC, Sun Mi- 
crosystems’ SPARC, DEC’s Alpha, the PowerPC, and 
Mips systems (see “Emulation: RISC’s Secret Weapon” on 
page 119). 

Pure instruction-by-instruction emulation exacts, of 
course, a severe performance penalty; so each of these 
technologies combines emulation with various native Win- 
dows components to provide speeds closer to those ex- 
pected of the underlying machine (Insignia Solutions’ Soft- 
PC and sibling SunPC from SunSelect more closely match 
the pure emulation model). And performance can be a crit- 
ical issue, especially since the Windows applications that 
users will likely run under emulation will be highly inter- 
active. 

BYTE tested the performance of Windows applications, 
running through emulation, on workstations built on each 
of the processors listed above. There is noticeable vari- 
ance among machine and technology combinations, but 
on balance, RISC workstations will not deliver the Win- 
dows performance to which you are probably accustomed: 
Current workstations and emulation technology provide 
only about 20 percent the speed of a good native Win- 
dows platform (e.g., a 66-MHz 486D X2 with accelerated 
graphics). While this performance might be adequate for 


Windows on RISC 


many common office ap- 
plications, tasks that re- 
quire moderate to heavy 
computation will suffer 
under emulation. This in- 
cludes applications such 
as data analysis, imaging, 
and CAD. 


Testing Details 

I tested seven systems: 
Carrera Computers’ Cobra 
200 AXP (Alpha), Desk- 
Station Technology’s Tyne Series v4633x (Mips), DEC’s 
DECpc AXP 150 (Alpha), the IBM RS/6000 PowerStation 
25T (PowerPC), the HP 9000 Series 700 Model 712/801 
(PA-RISC), the NEC Express RISCserver (Mips), and the 
Sun SparcStation 10 Model 512 (SPARC). The Power- 
Station 25T, HP 712, and SparcStation 10 are Unix sys- 
tems; the other machines run Windows NT. The config- 
uration details for each system are given in the "System 
Features" table on page 114. 

The Windows NT machines all run 16-bit Intel Win- 
dows binaries through Windows NT emulation, but the 
Unix systems exploit a few different technologies. I tested 
each running Wabi 1.0. I also tested the HP 712 with Soft- 
Windows, and the SparcStation 10 using SunPC, Sun's 
emulation offering. Sun offers a hardware accelerator for 
SunPC (an actual 486 on an SBus card), but I didn't test that 
option because its software-emulation component accounts 
for only a small part of its performance. 

For each of these combinations of system and emulation 
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Wabi, Windows NT, 
or SofiWindows: 
Whichever way you 


run Windows on a 
RISC workstation, 
CISC is better 
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B] Sun SparcStation 10 (SunPC) Ж HP 9000 Series 700 


Model 712/80i (Wabi) 


Ц Sun SparcStation 10 (Wabi) 
m NEC Express RiSCserver 


Ш OECpc AXP 150 


[7 DeskStation Tyne v4633x 


[_] IBM PowerStation 25T (Wabi) 


Windows 
word 
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Windows 
database 


performance | 


Summary benchmark results for RISC workstations running 16-bit Windows applications. Systems are listed In order of native 
processing speed, as determined by BYTE's portable benchmarks. For each test, a score of 1 represents the performance of a 
typical Windows configuration, a 66-MHz 486DX2 PC with accelerated graphics. Although these systems average just under 
three times the speed of a 486DX2/66 running native code, the average speed for these RISC machines running Windows is only 


one-fifth that of a 486DX2/66. 


technology, I ran four suites of tests. The 
first, BYTE's portable benchmark suite, 
is a collection of low-level synthetic bench- 
marks written in C. The portable bench- 
marks evaluate native processing perfor- 
mance for each of the systems, providing 
a yardstick against which to measure the 
performance of Windows applications run- 
ning under emulation; they are a mixture of 
memory access, integer, and floating-point 
tests. 

The other three suites are NSTL’s Win- 
dows application performance tests. These 
test spreadsheet, word processing, and 
database performance using off-the-shelf 
applications. The suites test a mixture of 
Operations appropriate for each applica- 
tion category, like charting for spread- 
sheets or updating a database. I used Mi- 
crosoft Excel for spreadsheets, Microsoft 
Word for Windows for word processing 
tests, and either Borland’s Paradox for 
Windows or Software Publishing’s Su- 
perbase (depending on circumstances de- 
scribed below) for testing database man- 
agement. 
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Testing Changes 

I had to make a few minor modifications to 
the standard test suites. First, these tests 
do not include printing performance, as 
these workstations' print emulation mech- 
anisms are so different from one another 
that it would have made a fair compari- 
son impossible. Second, some of the in- 
teractive tests for the database suite aren't 
counted, because they run too quickly on 
some of these systems to time accurately. 
Third, the word processing rests don't in- 
clude some tests that are very dependent on 
screen size, since I couldn't normalize dis- 
play modes across systems. 

In addition to the systems under test, I 
also ran each suite on a Dell Dimension 
486 to serve as a baseline for comparison. 
The Dimension includes a 66-MHz 486- 
DX2 processor, 24 MB of memory, and a 
Number Nine GXE graphics card, a PCI 
(Peripheral Component Interconnect) video 
accelerator. The Dimension is a fast ma- 
chine, one that approximates the state of 
the art for Windows 3.1 desktop systems. 
All the test results are reported as indexed 


against this baseline; that is, a 
score of 1 on a test indicates per- 
formance equal to that of the Di- 
mension. 

The only Wabi-certified Win- 
dows DBMS is Paradox for Win- 
dows. However, Paradox for 
Windows requires 386 support, 
so it can't be run on any of the 
other emulators, which supply 
only 286 emulation. Therefore, I 
ran Paradox for Windows on all 
the Wabi systems, and I ran Su- 
perbase on all non-Wabi systems. 
I ran both packages on the Di- 
mension, and, again, all results 
are reported in comparison to that 
system. 


Comparing Performance 

The figure "Overall System Per- 
formance" shows the results for 
each tested system. Results are 
listed in order of native perfor- 
mance, according to the BYTE 
portable benchmarks. Native per- 
formance ranged from a high of 
3.83 times the performance of a 
486DX2/66 (for the Carrera Co- 
bra's 200-MHz Alpha) to a low 
of 2.23 for the Sun SparcStation 
10. Note that the BYTE portable 
benchmarks do not take advan- 
tage of the second processor in 
the SparcStation 10, so, for the 
purposes of this comparison, that system is 
effectively running on a single 50-MHz 
SPARC. On the average, these worksta- 
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lg HP 9000 Series 700 Model 712/801 (Wabi) 
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Wabi Is better when it comes to pure graphics tests, 
but it falis behind the superior emulation and native 
DOS support provided by SoftWindows on more 
floating-point- and processor-intensive tasks. These 
two tests, from the Windows spreadsheet benchmark, 
show a dramatic difference between graphics 
operations {screen l/0) and floating-point processing 
(statistical and math functions). 
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PC, SunSelect’s fully emulated 
PC environment, has excellent 
emulation but very poor dis- 
play speed relative to the other 
technologies. 

Test results suggest that the 


drawing charts in Microsoft Excel. 


tions are 2.75 times as fast as the Dimen- 
sion running native code. 

Emulated performance, however, is a 
significantly different story. For all three 
applications and all workstations, the mean 
workstation performance is only 0,19 times 
that of the Dimension. 

Each application puts different demands 
on a system. All the applications consist 
of a variety of operations with different 
requirements, but they can be roughly bro- 
ken down as follows. The database bench- 
marks are most affected by fast hard disk 
performance and processing speed; these 
are the least affected by the performance of 
Windows itself. The spreadsheet bench- 
marks are heavily influenced by Windows 
performance and vary primarily accord- 
ing to video display speed and floating- 
point performance. Word processing tests 
are about an even mix of display, proces- 
sor, and disk performance and, again, are 
strongly dependent on Windows perfor- 
mance, 


Separate Strengths 

Similarly, each emulation technology has 
strengths of its own. Wabi, through its use 
of calls to the underlying X Window Sys- 
tem manager, makes the best use of work- 
Station graphics performance; however, 
when Wabi systems must emulate rather 
than make native calls, they are apparent- 
ly weaker than SoftWindows or Windows 
NT systems. SoftWindows, with native 
versions of DOS and Windows, takes good 
advantage of underlying hardware and also 
offers very good emulation. Windows 
NT's emulation is similar to that of Soft- 
Windows (as far as emulation on RISC 
goes) and presents the same strengths. Sun- 


SunPC is a pure virtual PC environment; both Wabi and SoftWindows 
include components of Windows compiled natively. The difference is 
obvious when making heavy use of Windows graphics calls, as when 


emulation provided by Wabi is 
not as good as that provided by 
SoftWindows. On the spread- 
sheet screen I/O tests, Wabi 
again takes better advantage of 
underlying graphics perfor- 
mance and outruns SoftWin- 


Sun Sun НР 9000 Series HP 9000 Series 
SparcStation 10 SpareStaton 10 700 Model 71280 700 Model 71280 dows almost four to one on the 
(Wabi) (SunPC) (Wabi) {SottWindows) same machine (the HP 712). 


However, the results are com- 
pletely reversed for the float- 
ing-point- and processor-in- 
tensive statistical and math 
functions test, where SoftWin- 
dows’ better floating-point support and 
processor emulation appear to make the 
difference. 

Both SoftWindows and Wabi make use 
of the underlying X Window System, al- 
though Wabi's more complete exploita- 
tion of that system 
makes it the faster 
graphics platform. 
But any use of X 
makes an enormous 
difference over pure 
bit-map-oriented 
screen emulation. 
On the spreadsheet 
chart tests for Soft- 
Windows, Wabi, and 
SunPC running on 
the HP 712 and the 
SparcStation 10, the 
Wabi systems per- 
formed better than 
the SoftWindows 
system. 

The most obvious 
disparity, however, 
is between SunPC, 
which emulates the 
screen completely in 
software, and the 
other three systems, 
which make use of 
native graphics calls. On the SparcSta- 
tion, Wabi is 6.5 times faster than SunPC 
on this test. 


Build indexes 


Component Factors 

Emulation performance isn’t the only thing 
that affects the performance of Windows 
applications—sometimes it’s just old-fash- 
ioned component speed. One test measures 


| ШО IBM PowerStation 25T (Wabi) 
| WW HP 9000 Series 700 Model 712/801 (Wabi) 


Emulation capability isn't the whole story when 
comparing Windows performance; sometimes it just 
bolls down to faster components. The PowerStation 
25T's PowerPC 601 runs exactly as well as the HP 
712's PA 7100LC on BYTE's native processor 
benchmarks and is very close on the memory-intensive 
database query In Paradox for Windows. However, the 
HP 712 pulls ahead on the disk-intensive index test 
purely on the strength of better disk performance. 
Such component differences can mask the effects of 
emulation when comparing RISC systems. 


Windows database indexing and multiple- 
table queries under Paradox for the Power- 
Station and the HP 712. Although the 
PowerStation's PowerPC 601 and the HP 
712's 80-MHz PA 7100LC are evenly 
matched on the portable benchmarks and 
both systems are running Wabi, the HP 
712 easily outperforms the PowerStation 
while indexing, on the strength of a faster 
disk subsystem. 

There's little correlation between oper- 
ating system and emulation performance, 
as you might expect; the Windows NT 
systems performed primarily according to 
processor and component speed and were 
mixed with the Unix systems for overall re- 
sults. Among the Windows NT systems, 
the Mips workstations and Alpha machines 
(the DECpc AXP 150 and the Carrera Co- 
bra 200) present similar emulation perfor- 
mance despite a significant difference in 
raw CPU power. 


Current Limitations 

Emulation for Windows applications on 
RISC systems is still in its early stages, 
and ] expect that per- 
formance results will 
change with pending 
releases of upgrades 
to these technolo- 
gies. At the moment, 
working with these 
systems presents a 
challenge that goes 
beyond mere perfor- 
mance, as they are 
still unstable to some 
extent. 

In general, the 
Windows NT sys- 
tems proved to be 
more stable than the 
Unix workstations 
when running 16-bit 
Windows applica- 
tions. SunPC had 
some problems unre- 
lated to performance. 
Running the Word 
for Windows test, for 
example, twice gen- 
erated an error message from SunPC for an 
unsupported instruction. But attempting 
to dismiss the error message box locked 
the console. The Excel spreadsheet tests 
also generated an exception (a plain old 
GPF, or general protection fault), but only 
on the first run; the second run worked 
fine. 

] tested with beta versions of Wabi, so a 
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Intel, TI Show Off the 486DX4. 


MICHAEL NADEAU AND 
TOM R. HALFHILL 


Т: PowerPC is poised to challenge 
Intel processors on the desktop. But 
what about portable systems? Here, it 
seems, Intel is at an even greater disad- 
vantage. Its current fastest 486 and Pen- 
tium processors are slower and more 
power-hungry than the PowerPC 603. 
Building notebooks and subnotebooks 
with these Intel chips presents difficult 
engineering challenges, making the 
PowerPC all the more attractive to man- 
ufacturers of battery-powered systems. 

But don’t count out Intel in the port- 
able arena yet. Its recently announced 
486DX4 addresses both power man- 
agement and performance issues. 

The DX4's name is misleading. The 
trio of DX4 chips recently announced 
by Intel are actually clock-tripled, run- 
ning their internal clocks at about three 
times the speed of their external buses. 
In fact, one of them runs only 2.5 times 
faster than its I/O bus. Still, at 100 MHz, 
83 MHz, and 75 MHz, they are among 
the fastest 486-class microprocessors. 

The DX4 chips also introduce other 
improvements, including 3.3-V opera- 
tion; pin compatibility with existing 486 


486DX4 Benchmark Results 


CPU Index 


TI TravelMate 4000E 
Compaq Deskpro 66M 
ALR Evolution V 


APRIL 1994 


The DX4's CPU performance falls between the 66-MHz 486DX's (Compaq) and the 60-MHz Pentium's 
(ALR). For CPU and FPU tests, a Compaq Deskpro 386/33 = 1. In the DOS application indexes, the big 
difference is the DX4's ЕРИ; neither the Cyrix 486SLC (Epson ActionNote) nor the IBM 486SLC2 
(ThinkPad 500) has one. This gave the DX4 a huge advantage on math-intensive tasks such as 
spreadsheet recalcs and database indexing. For the application indexes, a Toshiba T2200SX = 1. 


sockets and 5-V parts; lower power con- 
sumption and heat dissipation; 0.6-mi- 
cron process technology; and a 16-KB 
instruction/data cache, 
twice as big as a normal 
Intel 486 cache. All have 
on-board FPUs and SL | 
Enhanced power man- 
agement. | 
The 486DX4- 100 can 
operate its external bus 
at 33 or 50 MHz. It is 
available now and costs 
$649 in 1000-unit quan- 


tities; Intel says the price The TI TravelMate 4000E. 


will drop to $580 in the 
second quarter. 

Also available is the 486DX4-75, 
which has a 25-MHz bus. The 1000-unit 
pricing is $499 (expected to drop to 
$475 in the second quarter). Rounding 
out the line is the 486DX4-83, a not- 
quite-tripled processor with a 33-MHz 
bus. It won't ship until the second half of 
this year; prices are not yet available. 

BYTE tested a beta version of the first 
DX4-powered notebook, the Texas In- 
struments TravelMate 4000E. Similar 
in design to the other TravelMate mod- 
els, it features a 75-MHz version of the 
DX4 and an active-matrix color display. 

The system uses the same power man- 
agement circuitry as TI's other 486 note- 


FPU Index 


Windows Application Index 


16.18 


12 0 4 6 8 10 12 14 16 18 


books. TI takes pride in its ability to 
squeeze operating time out of a battery, 
and BYTE’s battery tests have consis- 
tently rated its systems 
highly in this category. 
So TI is probably the 
best company to first 
show a DX4 notebook. 
Under heavy use with 
a lot of hard disk ac- 
Шу | cesses, we got about 2'4 
hours of battery time— 
a respectable showing, 
given the performance 
and color display. But 
TI doesn’t deserve all 
the credit: Intel lowered power require- 
ments on the DX4 to 2.5 to 3 W, from 
about 4 W on a DX2. The 3.3-V opera- 
tion and SL Enhanced features help, too. 
In raw performance, the 4000E scored 
a 2.32 on the CPU tests—about 10 per- 
cent faster than the 486DX-powered 
Compaq Deskpro 66M and 20 percent 
slower than the Pentium-based ALR 
Evolution V. (Note that the TI system 
uses the slowest DX4.) On the FPU side, 
the Pentium systems have a much bigger 
(about 70 percent) advantage. 
Compared to other notebooks, the ap- 
plication-level results were much more 
impressive. The 4000E is 3.25 times fast- 
er than the IBM ThinkPad 500 (which 
uses a 50-MHz IBM 486SLC2) on DOS 
applications, and 4.5 times faster on 
Windows applications. Much of this ad- 
vantage can be attributed to the fact that 
the DX4 has an FPU and the 486SLC2 
does not. 
The 4000E is a premium system with 
a premium ргісе— $4499 for the test- 
ed model. However, you get a 6-pound 
color notebook with reasonable battery 
life that will run your applications faster 
than most DOS/Windows desktop PCs. 
That's a good reason to bet on Intel re- 
maining at the top of the notebook pro- 
cessor heap for the foreseeable future. 


Michael Nadeau is a BYTE senior editor, and 
Tom К. Halfhill is a BYTE senior news editor 
based in San Mateo, California. You can reach 
them on the Internet or BIX at miken Q bix.com 
and thalfhill@bix.com, respectively. 


HEARD THE ONE ABOUT 
THE GUY WHO DEVELOPED 
A HOST FRONT END 


USING QUICKAPP? 


Sub Command1 Click () 


n NEED 


DcaNavigatei.HostNextScrn = "Inventory Main Мепи" 


T'S A ONE-LINER. 


End Sub 


It’s a one-liner, all right. do it without writing a single 
But it’s certainly no joke. And line of HLLAPI code. No com- 
you should really hear the one petitive product (including 
about the guy who built a those from Rumba" and 
complete client/server nm Attachmate^*) can do that. 
tion using DCA's QuickApp Used with the appropriate 
for ч йн, IRMA™ ог ыза 

When you use software, QuickA 
QuickApp™ a = CtrlPad records Бр ا‎ 
communications — : =] action keys and 
middleware devel- || E ON LINE screens while you 


work with the exist- 
ing host application. 
Then you use your 
Windows™ applica- 
tion development 


opment tool, in 
combination with 
Microsoft? Visual 
Basic/" Powersoft® 
PowerBuilder™ or 


Microsoft Visual tool, along with the 
C+™ you can QuickApp custom 
create host front ME e Tim i controls or user 
ends- or powerful objects, to build your 
new client/server applications new GUI application. 


that integrate information from 
3270, AS/400 and Unisys* allows the development tool 
systems- faster than you ever to navigate to the appropriate 
believed possible. And you can screens, associate host fields 


Finally, a single command 


with those in the 
new application, 
and automati- 
cally update 
xd 
Other competi- Se 
tive tools can Why write 
link fields, but HLLAPI code when 
you still have to you can navigate? 
write lines and lines of 
HLLAPI code. And the 
amount of time that takes is no 
laughing matter. 
or more information and 

a free demonstration video, 
give us a call. And in no time, 
you'll be writing your own 
one-liners. 

1-800-348-3221, ext. 59DD* 


DCA 


The Freedom To Communicate. 


"Or call (404) 475-8380. Offer good while supplies last. ©1994 Digital Communications Associates, Inc. All rights reserved. DCA is a registered trademark and IRMA and QuickApp 
are trademarks of Digital Communications Associates, Inc. Windows, Visual Basic and Visual C++ are trademarks of Microsoft Corporation. All other trademarks are the property of 


their owners. 
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The RISC 
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SYSTEM FEATURES 


System features that contribute to performance, and system pricing. 


COBRA 200 AXP 


SYSTEM 

Processor 

CPU Alpha AXP 21064-200 
CPU speed (MHz) 200 

Primary cache (KB, instruction/data) 8/8 
Secondary cache (KB) 2048 

RAM (as tested, MB) 64 

Memory width (bits) 128 
Graphics 

Graphics card ATI 

Graphics processor ATI Mach 32 
Resolution tested 1024 x 768 
Graphics bus PCI 

Hard drive 

Hard drive tested 525-MB SCSI 


System software 
Native operating system 
Windows emulation 


Other components in tested system 


Windows NT 3.1 
Windows NT 3.1 


PCI SCSI, PCI Ethernet, PCI Video, 
17-inch monitor, mouse, keyboard, 
serial/parallel ports, 1.44-MB floppy 
drive, CD-ROM 


System price 

As tested $8995 

Base configuration $6995 

Contact Carrera Computers, Inc. 


23181 Verdugo Dr., Suite 105A 
Laguna Hills, CA 92653 

(800) 576-7472 or (714) 707-5051 
fax: (714) 707-5053 

carrera Q delphi.com 

Circle 1078 on Inquiry Card. 


TYNE SERIES ¥4633X 


DECPC AXP 150 


IDT R4600 DECchip 21064 
133 150 

16/16 8/8 

512 512 

64 64 

128 128 

Appian Renegade 1280V Compag QVision SVGA 
Appian AGC98032 Compaq 

1024 х 768 1024 х 768 
VESA EISA 

540-MB IDE, 1-GB SCSI (2) 
1080-MB IDE 

Windows NT 3.1 Windows NT 3.1 
Windows NT 3.1 Windows NT 3.1 


Ethernet, 17-inch monitor, 
mouse, keyboard, serial/parallel 
ports, 1.44-MB floppy drive, 
CD-ROM 


17-inch monitor, Ethernet, 
mouse, keyboard, serial/parallel 
ports, 1.44-MB floppy drive, 
CD-ROM 


$10,729 $13,012 

$3995 $8495 

DeskStation Technology Digital Equipment Corp. 
13256 West 98th St. 40 Old Bolton Rd. 
Lenexa, KS 66215 Stow, MA 01775 

(800) 793-3375 or (913) 599-1900 (800) 722-9332 

fax: (913) 599-4024 Circle 1080 on Inquiry Card. 


Circle 1079 on Inquiry Card. 


' Prices reflect two processors (price with опе CPU: $22,495). 


little instability is to be expected there. 
However, some of the difficulty in work- 
ing with Wabi goes beyond its beta sta- 
tus. Getting Paradox for Windows to work, 
in particular, required a day of tweaking 
configuration files, even given that the 
file-locking limitations of Wabi were well- 
documented. Unfortunately, this is the only 
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* Price with two CPUs is $15,000. 


Windows DBMS that is currently certi- 
fied to run on Wabi 1.0. 


Trends 

The benchmark results lead to a few con- 
clusions: Wabi is the best technology for 
graphics applications, but it is somewhat 
lacking in emulation for code that doesn't 


run through supported Windows compo- 
nents. SoftWindows is surprisingly strong 
in all areas, although Wabi is still better 
on graphics. SunPC has excellent emula- 
tion and a good DOS platform but is not as 
fast a platform for Windows as the other 
two technologies available on SPARC 
(Wabi and SoftWindows). And Windows 


The RISC 


RS/6000 POWERSTATION 25T 


PowerPC 601 
66 

32 

None 

64 

64 


GXT150 
IBM 

1280 x 1024 
Local bus 


1-GB SCSI 


AIX 3.2.5/AlXwindows 11.r5 
Wabi 


17-inch monitor, Ethemet, Token 
Ring, FDDI, mouse, keyboard, 
serial/parallel ports, 1.44-MB 
floppy drive, CD-ROM 


$14,775 
$9395 


IBM Corp. 

Old Orchard Rd. 

Armonk, NY 10504 

(BOO) 426-2255 

Circle 1081 on Inquiry Card. 
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HP 9000 SERIES 700 MODEL 712/801 


PA 7100LC 


Integrated 
Integrated 

1280 x 1024 
Proprietary local bus 


1-GB SCSI 


HP-UX 9.03 
Wabi 1.1, SoftWindows 


19-inch monitor, Ethemet, 
mouse, keyboard, serial/parallel 
ports, 1.44-MB floppy drive, 
CD-ROM 


$20,576 
$8820 


Hewlett-Packard Co., Direct Mktg. 


Р.О. Box 58059, M/S 511L-SJ 
Santa Clara, CA 95051 

(800) 637-7740 

fax: (BOO) 333-1917 

Circle 1082 on Inquiry Card. 


NEC EXPRESS RISCSERVER 


NEC VR4400SC 
150 

16/16 

1024 

32 

128 


64-bit Jaguar VXL 
Jaguar 

1200 x 1600 
64-bit VXL 


1.3-GB SCSI, 
520-MB SCSI 


Windows NT 3.1 
Windows NT 3.1 


Local-bus Ethernet, mouse, 
keyboard, 1.44-MB floppy drive, 
CD-ROM (no monitor) 


$12,000 
$11,000? 


NEC Technologies, Inc. 

1414 Massachusetts Avo. 
Boxborough, MA 01719 

(800) 632-4636 or (508) 264-8000 
fax: (800) 366-0476 

BBS: (508) 635-4706 

Circle 1083 on inquiry Card. 


SPARCSTATION 10 MODEL 512 


SuperSPARC (2) 
50 

20/16 

1024 per CPU 
64 

128 


Turbo GX Plus 
Turbo GX chip 
1152 x 900 
SBus 


1.5-GB SCSI-2, 
1.05-GB 


Solaris 2.3 
Wabi, SunPC 


20-inch monitor, integrated 
Ethernet, ISDN, audio, speakerbox, 
1.44-MB floppy drive, CD-ROM 


$27 ,995' 
$25,995' 


Sun Microsystems Computer Corp. 
2550 Garcia Ave. 

Mountain View, CA 94043 

(415) 960-1300 

fax: (415) 969-9131 

Circle 1084 on Inquiry Card. 


NT emulation runs about as well on Al- 
pha systems as it does on Mips systems. 
Despite these differences in the perfor- 
mance of each technology, the results tak- 
en as a whole suggest that RISC Windows 
performance on 16-bit Intel Windows bi- 
naries is still well below that of solid Intel- 
based Windows machines. The very best 


overall application score for any RISC 
workstation was earned by the HP 712 
running Word for Windows under Soft- 
Windows, at less than half the speed of 
the Dell Dimension. Overall, any applica- 
tion for which you require 33-MHz 486 
or better performance isn't a very good 
candidate for emulation on RISC. ® 


ACKNOWLEDGMENTS BYTE Lab technical director 
Rick Grehan and BYTE Lab assistant Selinda Chiquoine 
also contributed to this story. 


Steve Apiki is a BYTE contributing editor and 
senior developer at Appropriate Solutions, Inc., 
a consulting firm based in Peterborough, New 
Hampshire, and specializing in cross-platform 
development. You can reach him on the Internet 
or BIX at apiki@bix.com. 
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W hat ever 


World-class performance is what the Olympic Games 
are all about. No wonder OS/2’ is at the heart of 
the Olympic Games Results System that covers just 
about every event you can imagine. 

Faster than you can spell Lillehammer—actually, 
- 1000М - CLASSEMENT faster than you 


BLAINE RONNIE USA 1:21 90| 
FAATINK 5 HET 5^ BOI can even say 


YAMAMOTO SEIKO JFM 22.53 

RAUCH ANGELA GER $i Lillehammer— 

GOETHE $ NED 1:24.21 . 

LüROCCO LINDA USA EMEN an O5/2-based 
| system helps 


| track, record, 


process and then post results to venue scoreboards, 


DHHESZ 


*«sBISUH D GER 
HUT 


"SHHYDRDY E 


TV and radio commentators, pressagencies,news- . 


papers, magazines and other information outlets. 

Industrial-strength OS/2 programs like DB2/2 — 
Communications Manager/2, CICS/2™ and others $ 
work together to accomplish a task ibat would - 


atime, it im: an 
орон on. 


bring lesser operating systems to their 
But instead of merely skating by, 


above. That's why anywhere the Ee is 
fierce, you'll find PCs riding on 05/2. 
With OS/2, you can bring world-class, 


" 


performance, power and reliability 
to all your DOS, Windows" and 
05/2 programs. OS/2’s pre- 
emptive multitasking not 
only lets you run more 4 


than one program at 


= Ш 
F, 


шарда that you can really see. And 
hear. And give the object-oriented o 


Workplace Shell" user interface 
high scores for making it easier 


® € 
than ever to use your PC. | | 
At these Olympic Winter Games, | 
and in PCs everywhere, OS/2 is | 
certainly worth its weight in gold. | 


Not to mention silver and bronze. То order ог to In Canada, call 1 800 465-7999, 


find out more about OS/2, call 1 800 3-IBM-OS2. Demand OS/2 E 


EM From Norway to preloaded on your next PC. 
prem PUES If you have Windows 3.1, ask about OS/2 


| want results, you 


want OS/2. for Windows. OS/2 2.1 and OS/2 for Windows 


are also available at local software dealers. 


erate at 
2 a higher level: 


This ad was created by LINTAS and got to this publication on time using DOS, Windows and OS/2 programs running on OS/2.IBM and 
OS/2 are registered trademarks and Workplace Shell, “Operate at a higher level? DB2/2 and CICS/2 are trademarks of International Business тен 94 
Machines Corporation. Windows is а trademark of Microsoft Corp.© 1994 IBM Corp. 
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What Makes A Desktop Projector. 


Lift-up cover < 
and optics 


Cyclops 
cordless mouse 
capability 


A Desktop Projector’ 


Stereo speakers that 
_| face the audience 


ACE controller system 
for superb computer 
| and video images 


. Easy to use, 
intuitive control: 


Compact, iow proine 
and lightweight 


Projecting the power of your computer in the meeting room. 


It's not just the innovative, lightweight 
design. Or the remarkably easy-to-use 
controls. It's not even the brilliantly 
vivid computer and video images it so 
effortlessly projects—even in well-lit 
meeting rooms. 


[t's all of this and more. 


In fact, one look at Proxima's Desktop Projector series of LCD pro- 
jectors and you'll know that a new breed of computer peripheral has 
arrived. It's the ultimate way to present information and share data. 


Look better, work smarter 
Now you can use the same computing tools you already use at your 
desk to enhance the productivity of your meetings. With Proxima's 
Desktop Projectors, everyone can see, share, and shape DESKTOP 
information together. That's what we call Desktop PROJECTION 
Projection. It helps build consensus in meetings; lets у ` 
workgroups create project schedules, budgets and other ME 
documents more quickly; and leads to faster, smarter 
decisions. 


And that saves you time and money. 
Desktop Projector 2800 shown above. 


Of course, you can also project brilliant presentations that captivate 
your audience. Not only do Desktop Projectors let you incorporate 
sound, motion, and our amazing Cyclops cordless mouse, but 
they eliminate the need for slides, flip charts, and transparencies. 


Any computer, any application 

Proxima's Desktop Projectors connect just like a 
monitor to any PC or Mac and work with your fa- 
vorite productivity-enhancing software. Starting 
as low as $4,995, and weighing as little as 18 
pounds, there's a model for almost any budget or 


Portable Deskto 


application—from high-performancecolorto projectors саада 
multimedia projection. the action is. 


So whether it's a sales presentation, management discussion, or 
training session, Proxima's Desktop Projector series lets you project 
the power of your computer in the meeting room. 


For more information or the dealer nearest you, call us today. 
1-800-447-7694 


PROXIMA 


Proxima Corporation 6610 Nancy Ridge Drive, San Diego, CA 92121, (619) 457-5500. In Europe: Horsterweg 24, 6191 RX Beek, The Netherlands, +31-43-650 248. Proxima is a registered trademark and Desktop 
Projector and Desktop Projection are trademarks of Proxima Corporation. Other trademarks are the property of respective owners. 
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Emulation: RISC’s Secret Weapon 


TOM R. HALFHILL 


ll ngineers at the forefront of 
today's software-based 
emulation technology shun 
the word that best de- 
scribes their efforts. Not that their goal 
has changed—they're still working on 
software that transparently runs appli- 
cations and sometimes operating sys- 
tems on nonnative platforms. But over 
the years, emulation has acquired a rep- 
utation for poor performance and pre- 
carious compatibility. The next-best la- 
bel is translation, which happens to be 
technically as well as politically cor- 
rect, because it describes a new ap- 
proach that is paying off with significant improvements 
in performance. 

The allure of emulation is decades old, dating back to 
1964, when IBM's then-new System/360 could run pro- 
grams written for the IBM 1401, albeit slowly. Emulation 
was invented to bridge the gaps that inevitably appear 
when computer hardware evolves more rapidly than soft- 
ware. If you can run your old software on a new machine, 
or run nonnative software on the host machine you own, 
you can postpone obsolescence and win a degree of inde- 
pendence from cross-platform incompatibility. In short, 
emulation can free you to run the programs you want on the 
computer you want, with little concern for any technical dif- 
ferences in the underlying hardware and system software. 

Emulation may sound like an impossible fantasy, but 
the technical challenge is not that great—if performance is 
not a factor. All an emulator has to do is convert the orig- 
inal binary instruction codes into equivalent instructions for 
the host CPU and simulate any other platform-specific de- 
pendencies that distinguish the two machines. It's stretch- 
ing the point only a little to say that any computer can em- 
ulate any other computer. The real challenges that have 
dogged emulation for 30 years are to do all this while 
achieving near-native performance and to emulate the alien 
platform so thoroughly that even ill-behaved applications 
will run without crashing. 

Emulation does not have to occur through software 
alone, of course. Add-in boards with their own processors 
have been available for many systems for years. The first 
IBM PCs, for instance, could run CP/M with one of several 
Z80-based boards. This article will focus on software so- 
lutions to emulation because although the hardware ap- 


proach provides better perfor- 
mance, it is too costly. 

Like nearly all programming 
problems, emulation can be 
tackled with clever software de- 
sign and plain old-fashioned 
brute force. The latest-genera- 
tion microprocessors put at least 
100 MIPS on the desktop, and 
that kind of power goes a long 
way toward solving the perfor- 
mance problem, especially if the 
nonnative software is written to 
run acceptably on machines with 
significantly less speed. For ex- 
ample, if a program runs smooth- 
ly on a 33-MHz 386 that delivers 
12 MIPS, it's a good candidate 
for emulation on a microproces- 
sor that is cranking out 112 
MIPS. The speedier CPU ab- 
sorbs much of the overhead of 
emulation. 


REPORT 


The recent 
combination of 
superfast 
microprocessors 
and new 
approaches to 


emulation 
software design 
is yielding 
significant gains 
in speed and 
compatibility 


Still, even the brute force of today’s fastest micro- 


processors isn’t enough to make all emulation problems go 
away. Clever software design still has its place. Some de- 
signers are now adapting optimized compiler technology to 
their latest emulation engines, achieving impressive gains 
in speed. New to this field, but a key player, is IBM, whose 
Instruction-Set Translator goes far beyond the traditional 
model of emulating binary code in a serial fashion. The 
IST applies a level of analysis and optimization that is 
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System 7 for PowerPC relies on built-in emulation not only for backward compatibility with 
680x0-based Mac software, but also for its own Toolbox routines that aren't yet ported. Even native 
PowerPC programs call some Toolbox routines that must be handled by the 68LC040 emulation 
engine. Also, due to the effect of call chains, some native Toolbox routines call 680x0-based 
routines. If Insignia's SoftWindows is installed, some Windows code passes through two emulation 
layers: the SoftPC 80x86 engine and the 681.С040 engine. 


unheard of in rcal-time emulation. 

Designers are getting enormous help 
from recent trends in the evolution of sys- 
tem software. The API layers originally 
designed to shield applications program- 
mers from the complexity of the underly- 
ing operating system are a boon to emula- 
tors, which can take advantage of the API 
to further their agenda of hardware/soft- 
ware abstraction. API calls made by the 
nonnative program can be translated to 
similar API routines on the native plat- 
form, thus bypassing the tedious steps of 
instruction emulation. 

Taken together, these three develop- 
ments—faster CPUs, refined emulation 
engines, and API translators—amount to a 
breakthrough in emulation technology. 
The first clue that a watershed was reached 
came last year, when Microsoft included 
an 80x86 emulator in the RISC versions of 
Windows NT. This lets computers with 
Mips R4000 and DEC Alpha AXP micro- 
processors run Windows 3.1 binaries com- 
piled for Intel microprocessors. 

Also last year, SunSelect (Chelmsford, 
MA) announced Wabi, an API translator 
that runs several of the most popular Win- 
dows 3.1 binaries on Unix workstations. 
Microsoft countered by licensing one of 
its greatest corporate treasures—the Win- 
dows API source code—to Insignia Solu- 
tions (Mountain View, CA), a leading com- 
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pany in emulation technology. The result 
is Insignia’s SoftWindows, which runs 
Windows 3.1 on major non-Intel platforms. 

This March, Apple (Cupertino, CA) 
took emulation technology still further— 
taking perhaps the greatest risk in its his- 
tory. The new Power Macs (see “Apple, 
IBM Bring PowerPC to the Desktop” on 
page 44) run a PowerPC version of System 
7 that includes a hybrid 68LC040/68020 
emulator. The emulator provides back- 
ward compatibility with 680x0-based Mac 
software on the new RISC platform, much 
as the 80x86 emulator in the RISC ver- 
sions of Windows NT provides backward 
compatibility with Windows 3.1 software. 
But Apple is also using the emulator to 
run portions of System 7. 

Thus, System 7 becomes the world's 
first recursively emulated operating sys- 
tem, relying on its built-in emulator to run 
parts of itself as well as existing 680x0 
programs and native PowerPC applica- 
tions. In a real sense, Apple is staking its 
future on the viability of emulation (see 
“The Power Mac's Run-Time Architec- 
ture" on page 131). 


API Translation 

Operating systems have long provided ser- 
vices to programmers for handling some 
low-level tasks that are specific to the un- 
derlying hardware. For instance, an oper- 


ating system might provide routines for 
printing characters on the screen, reading 
incoming bytes through a communications 
port, or writing data on a disk. All the pro- 
grammer has to do is pass the appropriate 
arguments to the routine, and the operating 
system does the rest. But the shift to graph- 
ics-oriented computing that occurred in 
the 1980s caused an explosion in both the 
number and sophistication of services pro- 
vided by the operating system. 

When Apple introduced the Mac in 
1984, programmers complained it was dif- 
ficult to program. Suddenly, programmers 
were responsible for constructing a graph- 
ics front end replete with pull-down menus, 
windows, dialog boxes, and icons, all man- 
aged by a complex event loop. Everything 
had to conform to a series of rigid "guide- 
lines" laid down by Apple. 

To make the job a little easier, Apple 
equipped the Mac with the Toolbox, a rich 
library of operating-system routines that 
saved programmers from hundreds of the 
most onerous chores. Common Toolbox 
routines like NewWindow (draw a new 
window on the screen), FillRect (fill a rect- 
angular area with a pattern), and Copy- 
Bits (copy a block of pixels from one 
screen location to another) isolate Mac 
programmers from many of the lowest- 
level tasks and are often highly optimized. 
In effect, the Toolbox imposes a thick ab- 
straction layer between the programmer 
and the hardware. Apple strongly dis- 
courages programmers from bypassing the 
Toolbox because the program might break 
on future releases of the operating system. 

This model has been adopted by all 
modern GUI-based operating systems. The 
various Windows APIs, X Window Sys- 
tem, Motif, Open Look, NextStep, GEOS, 
and PenPoint all have API layers that sim- 
plify the task of programming for a GUI 
while standardizing the look and feel of 
the application riding above it. If the API 
is ported to another CPU, programmers 
writing in high-level languages may not 
notice the difference. The API calls look 
exactly the same, accepting the same ar- 
guments and returning the same results. 

This trend plays right into the hands of 
emulators, which seek to impose another 
abstraction layer that isolates nonnative 
binaries from the underlying differences 
in hardware and system software. All APIs 
share a number of common functions, and 
an emulator can take advantage of that by 
mapping—or "translating"—API calls 
from one library to another. 

Alternatively, an API can be natively 
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ported to the target platform or complete- 
ly rewritten. Whether the API is translated, 
ported, or cloned, as long as it accepts the 
same parameters and provides the same 
services, the differences are virtually in- 
visible to programmers writing in high- 
leve! languages. 

These approaches do not entirely elim- 
inate the need to emulate binary instruc- 
tions. There is always some code that 
doesn't call the API. Fortunately, the most 
time-consuming code (e.g., screen draw- 
ing) tends to rely heavily on API routines. 
Modern GUI applications spend enormous 
amounts of time redrawing the screen and 
performing other graphics chores, and al- 
most all of that time is spent in the API. 

Performance profiles reveal that a typi- 
cal Windows program spends about 60 
percent of its time executing API calls, 
while the average Mac program spends 
about 80 percent of its time in the Toolbox. 
Mac software tends to be more API-in- 
tensive since the Toolbox is significantly 
larger than the Winl6 API: more than 4000 
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calls versus 800 to 1500, depending on 
which extensions are counted. 


Look and Feel 

When the routines of one API are substi- 
tuted for the routines of another, a side ef- 
fect is that the program may acquire the 
look and feel of the host API. For instance, 
if Apple’s Toolbox call for displaying a 
pull-down menu is mapped to the corre- 
sponding routine in Motif, the result is a 
Motif-style menu, not a Mac-style menu. 
The Mac program adopts the appearance 
and behavior of a program that’s written 
natively for Motif. 

An example of this approach to emula- 
tion is the Equal Application Adapter from 
Quorum Software Systems (Menlo Park, 
CA). Equal allows you to run the Macin- 
tosh versions of Microsoft Word and Ex- 
cel on a Unix workstation under Motif or 
Open Look. Quorum spent three years 
laboriously translating more than 4000 
Toolbox routines into their Motif, Open 
Look, and X equivalents. A 680x0 emula- 


COMPARISON OF SOFTWARE-BASED EMULATORS 


tion engine handles non-Toolbox code. 

Equal makes no attempt to emulate the 
entire Mac OS. Instead, you launch the 
Mac applications directly from the Unix 
desktop. “People don’t want to buy system 
software, middleware, because it doesn’t 
do anything,” says Nick Sturiale, Quo- 
rum's marketing director. “What they re- 
ally want is an application that works." 
For this reason, Quorum has taken an ap- 
plication-based approach. 

Depending on your point of view, this 
approach is either an advantage or a dis- 
advantage. The emulated program looks 
and feels like a native port, integrating 
more smoothly with the host environment. 
Sometimes the emulated program runs 
even faster on the host than it does on its 
own platform, if the routines in the host 
API are more efficient than those in the 
original API. But some users don't want to 
lose the original look and feel of their ap- 
plications, and they may also prefer to run 
the complete nonnative environment—op- 
erating system, GUI, and all. ^ continued 
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'No CPU emulation necessary on 80x86 platform. ? Future versions of SoftWindows for Unix platforms will allow users to select between the Motif and Windows GUIs. 
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For those users, there's Liken, a Mac- 
on-Unix emulator from Andataco (San 
Diego, CA). Liken strives to preserve the 
Mac's distinctive look and feel. It runs the 
Finder within an X window on the Unix 
desktop, and the Mac session works like a 
Mac in almost every respect. You can even 
launch multiple Mac sessions in their own 
independent X windows. 

Liken takes a broad approach to API 
translation. First, it takes advantage of the 
fact that before System 7, Apple freely 
distributed copies of its system software 
through users groups, BBSes, Internet FTP 
sites, and other sources. Thus, Liken re- 
quires a copy of System 6. 

However, large chunks of the Mac OS 
are also located in ROM, and you can't 
just plug Mac ROMS into a Unix work- 
station. So about 1500 ROM-based Tool- 
box routines were rewritten with more than 
90,000 lines of code, mostly in C. Those 
routines include all or parts of the Mac's 
HFS, boot-up procedures, Resource Man- 
ager, and Font Manager. 

Toolbox calls that aren't critical to look 
and feel are mapped to underlying rou- 
tines in Unix's CLib and X's XLib. There 
is also a 68000 emulation engine that han- 
dles applications and parts of the Mac OS 
that Andataco didn't rewrite. As a result, 
Andataco says Liken runs as fast as a low- 
end Mac Quadra on a Sun SparcStation 
10 and as fast as a high-end Mac Quadra 
on Hewlett-Packard's best PA-RISC box. 

Preserving original look and feel was 
also a key goal of SunSelect’s Wabi, a 
Windows-on-Unix emulator. Wabi has a 
386/486 emulation engine to execute non- 


Three Approaches to Emulation 


` Traditional 
emulation 


Original binary J 


API translation: 
modified look and feel 


Original binary f 


API code, plus a library of work-alike 
Win 16 routines that bypass Motif. Thus, а 
Windows application retains its normal at- 
tributes under Wabi. Hundreds of those 
work-alike calls that don’t affect look and 
feel are mapped to corresponding routines 
in CLib and XLib, letting some Windows 
operations run faster under Wabi than they 
do on native PCs. 

To demonstrate this, SunSelect ran the 
Texas Instruments WinTach 1.2 bench- 
mark program on two identical 50-MHz 
486 PCs, one with Wabi and the other with 
Windows 3.1. Wabi scored an RPM (rela- 
tive performance measurement) of 19 ver- 
sus 12 for Windows, a difference of more 
than 63 percent. (One RPM equals the per- 
formance of a 20-MHz 386.) WinTach is 
highly API-intensive, so it’s a good mea- 
sure of relative API performance, although 
not necessarily a good benchmark of over- 
all performance. 

One drawback of Wabi is that it does 
not duplicate the entire Winl6 АРІ. In- 
stead, it implements a core API—including 
some calls undocumented by Microsoft — 
required by thirteen "certified" Windows 
applications. Those programs include pop- 
ular packages from Lotus, Microsoft, Bor- 
land, WordPerfect, Corel, Aldus, Software 
Publishing, and Datastorm. Wabi will run 
additional programs that aren't certified, 
but the results are unpredictable. 

Wabi also doesn't include the Windows 
desktop (i.e., Program Manager and File 
Manager), although it can run PROG- 
MAN.EXE and FILEMAN.EXE if you 
have a copy of Windows. SunSelect ex- 
pects most Wabi users to manage files 
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* Repeating blocks of code are 
cached for later usa, 

* Applications retain native look 
and feel. 


from their Unix desktops. Also missing 
from Wabi 1.0 are multimedia extensions, 
sound (except for simple beeps), and PC 
networking. 


“Official” Emulators 
Third-party products like Wabi, Equal, 
and Liken are prodding the operating-sys- 
tem vendors into action. Microsoft and 
Apple want to ensure that their compet- 
ing Operating systems will spread to non- 
native platforms on officially sanctioned 
emulators. Microsoft is largely delegating 
the job to Insignia Solutions, while Apple 
is readying its own emulation technology. 
All this neatly dovetails with the cross- 
platform strategies of Microsoft and Apple. 
Windows NT is already spreading the Win- 
dows GUI to different CPU platforms—in- 
cluding DEC Alpha, Mips R4000, and 
PowerPC—with integral 80x86 emulation. 
Apple is working on Mac emulation for 
Unix and has decided, for the first time, 
to openly license the Mac operating system 
to PowerPC clone makers (see “Apple 
Opens the Mac OS" on page 24). 
Microsoft wasted no time making its 
intentions clear. No sooner had SunSelect 
announced Wabi than Microsoft stole 
some of the thunder by revealing it had li- 
censed the Windows API source code to 
Insignia. Insignia was already a major 
force in the emulation market, thanks to 
its SoftPC series of DOS and Windows 
emulators for Unix and the Mac. But Soft- 
PC relies heavily on instruction-level em- 
ulation, and its performance is snail-like 
on all but the fastest machines. With access 
to Windows source code, Insignia can port 
or translate the API to run at native speeds 
on any RISC platform. Another bonus is 
that Insignia can ship its product with the 
latest versions of MS-DOS and Windows. 
The result is Insignia's SoftWindows, 
the successor to SoftPC. SoftWindows be- 
gan shipping late last year for some Unix 
workstations and debuted in March on the 
new Power Macs. Its performance approx- 
imates the feel of a fast 386 or a low-end 
486, depending on the speed of the host 
CPU (see “Windows on RISC” on page 
109). Naturally, SoftWindows does much 
better on API-intensive tasks, because 
those calls can either run natively or be 
mapped to host API routines that don't al- 
ter the look and feel of Windows. Non- 
API code is pumped through the same 
80x86 emulation engine that's found in 
SoftPC. 
Access to the Windows API source code 
isn't a magic bullet, however. Insignia 


The brains 


When Microsoft" went searching 
for a processor to develop Windows 
NT." where did they turn? To the best 
brains in the business. 

The mighty MIPS R4400 RISC 
microprocessors. 

Which isn't surprising, really. The 
NEC V,4400° 150MHz MIPS proces- 
sor is already at the heart of the most 
powerful workstations in the world. 

And now, thanks to Windows NT, 


the same 64-bit brain that powers 


these machines can be right on your 
desk. Manipulating spreadsheets. 
Processing data. And, perhaps, even 
changing the course of history. 

The reason Microsoft chose the 
MIPS RISC architecture is simple— 
raw, unadulterated speed. In fact, 
NEC's V,4400 runs Windows NT 
almost twice as fast as Pentium; 
and nearly four times as fast as the 
486' DX2/66* 


So before you buy a computer to 


run Windows NT, think about what's 
inside. After all, it only makes sense to 
choose the quickest processor that 
processed the program. 

If you're responsible for evaluating 
new PCs running Windows NT, look 


for the new V,4400-based systems. 


They run faster, save you money and 
even let you use your existing DOS 
and Windows 3.1 applications. 

If you want to discover more about 


our V,-Series microprocessors, and to 
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Andataco's Liken runs the Mac Finder within an X window under Unix. 


faces a challenge similar to Apple's port of 
the Toolbox to the PowerPC—and for 
many of the same reasons. Both the Win16 
libraries and the Toolbox trace their lin- 
eage back a decade or more, which means 
there's lots of old code written in mixed 
languages by long-gone programmers. The 
most recent parts of both are written in C, 
but older chunks were written in Pascal, 
and the most critical routines were hand- 
coded in assembly language. The assembly 
routines tend to be highly optimized, re- 
sorting to every trick in the book, includ- 
ing self-modifying code. And, of course, 
the documentation for this old code ranges 
from adequate to hopeless. 

As with Apple's port of the Toolbox, 
therefore, Insignia's port of the Winl6 API 
is not entirely native in the first release. 
In fact, much of Winl6 in SoftWindows is 
emulated in the usual way. Porting this 
code (or remapping it to the host API) is an 
ongoing effort that over time promises to 
reap even greater gains in speed. 

Insignia is also revamping its core em- 
ulation engine, which currently simulates 
an Intel 286/287. SoftWindows can’t run 
some programs that require 386 instruc- 
tions (e.g., Borland's Paradox for Win- 
dows) or Windows 3.1 in enhanced mode. 
Without enhanced mode, you can’t have a 
virtual memory swap file, so you must al- 
locate more RAM to run major Windows 
applications. For Power Macs, Insignia 
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recommends allocating a total of 12 MB to 
SoftWindows: 5 MB for the emulator it- 
self, 4 MB of simulated extended or ex- 
panded PC memory, and 3 MB for a spe- 
cial cache. Insignia hopes to have a 486 
emulation engine ready this summer. 

Meanwhile, Apple is pursuing Mac em- 
ulation on Unix. Because the Toolbox is 
about three times larger than Winl6, it's 
much more difficult to port. The longtime 
absence of Mac clones has as much to do 
with the scale of this project as with the 
aggressiveness of Apple's lawyers. The 
closest attempt to date is a hybrid operat- 
ing system from NuTek U.S.A. (Cuper- 
tino, CÀ) that duplicates most of the func- 
tion, but not the look and feel, of the Mac 
OS. NuTek remaps the Toolbox to a 680x0 
version of Motif. 

Apple wants to preserve the Mac's look 
and feel while running a Mac session in 
an X window—much as Andataco's Liken 
does, but with full support for System 7 
and its latest extensions. Now that System 
7 is up and running on the PowerPC chip, 
Apple is retooling it for Unix under the 
name Macintosh Application Services. 

MAS is an optional layer that will ride 
atop future Unix operating systems certi- 
fied by the PowerOpen Association ( Bur- 
lington, MA). It supports a fully function- 
al System 7 session in an X window and 
runs both 680x0-based and PowerPC- 
based Mac software. 


REPORT 


In addition, on March 14, Apple intro- 
duced a new Mac-on-Unix emulator called 
the Macintosh Application Environment. 
MAE brings a full implementation of Sys- 
tem 7 to Sun SparcStations running So- 
laris 2.3 and HP Series 700 workstations 
running HP/UX 9.0. As with MAS, MAE 
floats in an X window on the Motif or 
Open Look desktop. Some Toolbox calls 
are mapped to XLib and CLib for near- 
native performance, without sacrificing 
the Mac's look and feel. Unlike MAS, 
however, MAE 1.0 runs only 680x0-based 
Mac software, not the latest PowerPC- 
based applications. 


Emulation Engines 

API translation yields a quantum leap in 
performance but still isn't enough. Even 
the most API-intensive program spends 
time executing binary code that can't be 
mapped to high-level libraries. Handling 
that code requires an emulation engine to 
translate the program's native binary in- 
structions into corresponding instructions 
on the host CPU. The emulation engine 
also has to simulate all the other functions 
of the original processor—registers, inter- 
rupts, status flags, privileged modes, and so 
on—plus other differences between the 
two platforms (e.g., absolute memory ad- 
dresses referenced by programs). 

This is where emulators have histori- 
cally bogged down in performance. One 
problem is that different microprocessors 
have different instruction sets, so transla- 
tion isn't straightforward. Sometimes it 
takes dozens of instructions to duplicate 
the function of a single original instruc- 
tion. Microprocessors also have widely 
varying arrangements of registers, status 
flags, and interrupt mechanisms. All these 
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differences can be re- 
solved by writing more 
emulation code, but the 


overhead soon becomes MOV | 
prohibitive. ADD | 

Another problem is | | ADD | 
that straight emulation ШЕ | 
works much like an in- INC ! 
terpreted programming INC | 
language. Incoming bi- | | MOV | 


nary instructions are 
translated serially, and 
repeating sequences of 
code have to be translat- 
ed again and again. For 
example, consider how 
the QuickBasic inter- 
preter that comes with 
MS-DOS would handle 


the following simple — 


loop: 


For Loop = 1 To 100 
Print "Hello" 
Next Loop 


This code fragment 
prints Hello on the 
screen 100 times, and for 
each pass through the 
loop, QuickBasic must 
interpret the Print in- 
struction all over again. 
A traditional emulator 
has the same limitation 
when it's translating re- 
peated sequences of binary code. 

To attack these problems, emulation ar- 
chitects are increasingly turning to com- 
piler technology. An emulation engine, af- 
ter all, is essentially a code generator, like 
the back end of a high-level language com- 
piler. The main differences are that a com- 
piler has the advantage of working from 
source code instead of binary code, and it 
doesn't have to build its binary while si- 
multaneously executing the code. Com- 
pilers are free to make multiple passes 
through the source code, carefully resolv- 
ing branches and address offsets. An em- 
ulator has to translate and execute a stream 
of binary code on the fly. 

Again, the unprecedented speed of to- 
day's advanced microprocessors is coming 
to the rescue. On-the-fly compilation tech- 
niques that were unthinkable a few years 
ago are now being adapted to emulation 
engines. Insignia Solutions and IBM are 
at the forefront of this technology. 

Both companies are taking similar ap- 
proaches. Insignia's SoftPC emulation en- 
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IBM's instruction-set translation technology works like on-the-fly compilation. The 
stream of Intel 80x86 instructions from the application is first analyzed and divided into 
logical blocks of code. Those blocks are then translated into RISC code for the host 
platform, "wired" together in proper sequence, and stored in a special memory cache for 
subsequent execution. IBM says a fast RISC-based computer can carry out all these 
operations without perceptible degradation of performance. 


gine and IBM's IST depart from the tra- 
ditional model of serial emulation by stor- 
ing blocks of translated code in a special 
cache for later execution. Both caches have 
mechanisms for discarding blocks of code 
that aren't needed anymore, making room 
for new blocks. 

Consider the QuickBasic example 
above. Instead of laboriously translating 
Print "Hello" 100 times, Insignia's em- 
ulator would notice that the code fragment 
is within a loop. After translating the frag- 
ment the first time, it would store the re- 
compiled binary in the cache. On subse- 
quent passes through the loop, the emulator 
would hit the cache, thus eliminating the 
overhead of retranslating that piece of 
code. This technique yields big gains in 
performance. 

Insignia refers to its cache as the delta 
cache. When running SoftWindows with 
the recommended 12 MB of RAM, the 
delta cache is 3 MB. Allocating more than 
3 MB yields diminishing returns, although 
it's difficult to measure, because it partly 


Code cache 


depends on the instruc- 
tion mix of the emulated 


program. 

IBM appears to be 
pushing the caching tech- 
nique even further. The 
IST caches blocks of 
code whether they are 
frequently repeated or 
not and then "wires" the 
blocks together for exe- 
cution. It's remarkably 
like a multiple-pass, op- 
timizing compiler. 

In a process that's 
called discovery, the IST 
analyzes the original bi- 
nary to construct a di- 
rected graph represent- 
ing the program's flow 
of execution. In concept, 
the directed graph is like 
a flowchart, with each se- 
ries of related instruc- 
tions divided into basic 
blocks. Typically, the ba- 
sic blocks are delineat- 
ed by branches, jumps, 
calls, returns, and other 
instructions that redirect 
program flow. However, 
if a jump or call refer- 
ences a target address 
within 256 bytes, it falls 
within a basic block and 
discovery continues. 

In any case, the build of the directed 
graph stops when the number of instruc- 
tions hits an arbitrary limit that balances 
the benefit of deeper analysis against ad- 
ditional overhead. Larger blocks might be 
desirable for optimization, but they would 
take too long to create. 

In the next step, analysis, the IST opti- 
mizes the code while translating it. In some 
cases, it might fold two or more 80x86 in- 
structions into a single instruction on the 
target CPU. In other cases, the IST is in- 
telligent enough to recognize frequently 
repeated pairs or triplets of 80x86 instruc- 
tions, such as CMP (compare) followed 
by JNE (jump if not equal). These com- 
mon sequences—or idioms—are quickly 
translated into their RISC equivalents. 

Another optimization eliminates redun- 
dant CPU condition states. For example, if 
a series of ADD instructions that repeat- 
edly set the 80x86 carry flag are followed 
by a CMP instruction that generates all 
new condition codes, there is no need to 
simulate and track the condition-code 
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f you put a 680x0-based Mac Quadra 800 

next to a new PowerPC-based Power Mac- 

intosh 8100/80, you might think they were 

identical except for the nameplates. Glanc- 
ing at the screens wouldn't help, since the menus, 
icons, and windows are exactly the same. The 
applications also look the same; in fact, you could 
install the same ones on both machines. But if 
you used both computers for a few minutes, one 
difference would jump out at you: The Power 
Macintosh is distinctly faster. 

This is just what Apple's software engineers 
planned. Power Macintoshes maintain 100 per- 
cent compatibility with existing Macintosh soft- 
ware. This was accomplished through Power- 
PC implementations of the Macintosh API, a 
68LC040 emulator, a new Mixed Mode Manag- 
er, and modifications to the Process Manager. 
(A Manager is a set of related functions that work 
with a given series of data structures. The Process Manager 
has routines that manage processes. A process is a run- 
ning application.) 

However, backward compatibility wasn't the only goal 
of the Power Macintosh's operating-system design. While 
support for existing applications is crucial, the system soft- 
ware was also engineered to support future developments, 
where powerful new applications will take full advantage 
of the PowerPC's speed. 

In this discussion, I'll take a look at how Apple achieved 
these two contradictory goals. I will concentrate on the 
new portions of the design where appropriate, since much 
of the compatibility issues are covered elsewhere in this 
issue (see "Emulation: RISC's Secret Weapon” on page 
119). 


Application Structures 

I'll start by examining the structure of an existing 680x0 
application. (From this point on, I'll use the term 68K to 
denote any of the 680x0 processors.) Macintosh files are 
composed of two structures called forks. Each file has a data 
fork and a resource fork. 

Physically, there's no difference between these two 
types of forks. They're just streams of bytes located some- 
where on disk. However, the Mac OS treats them differ- 
ently. À file's data fork contains data—typically the output 
from an application, such as text from a word processor or 


numbers from a spread- 
sheet. A file's resource 
fork contains information 
on the file’s creator (this 
is how the Mac OS knows 
what application to launch 
when you double-click on 
a document), the icon that 
is displayed on the Desk- 
top, and other information. 

For 68K applications, 
the resource fork also con- 
tains program code. When 
you double-click on a file 
icon, the Finder summons 
the Process Manager to start—or /aunch, in Macintosh 
parlance—the application. The Process Manager then uses 
a part of the Mac OS called the Segment Loader to read the 
code resources from this fork into memory. 

The 68K Macintosh application code resources are di- 
vided up into code segments that the Segment Loader loads 
into and out of memory. Code segments are typically 32 KB 
in size, because Mac applications use PC-relative (pro- 
gram counter) instructions, Such instructions are used so 
that code is address independent and capable of being 
placed anywhere within scarce physical memory. These 
segments might be used briefly, purged from memory to 


speed while 
providing new 
capabilities 
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make room for other code seg- 
ments, and then reloaded as nec- 
essary into another portion of 
memory. 

Because the 128-KB Macin- 
tosh used a 68000 processor, the 
offset values of these instructions 


were limited to 15 bits in size. segments ` 

The sixteenth bit was a sign bit 

to indicate the direction of the off- 

set (either forward or backward | Code х | 

in memory). This limits refer- | | 
ences to within +32 KB of the in- Graphical | | 
struction. Subsequent 68K pro- data _ TONES IND E 
cessors had larger offset values, | aid 1 ————————— Me 
but PC-relative instructions and | information” 


segments are still being used to | 
implement address-independent | 
code. 

The Segment Loader loads 
code segments on demand as 
functions within them are called. 
Essentially, any function call out- 
side of the current code segment 


code block called the jump table. 
If the code block with the called 
function isn't in memory, its entry in the 
jump table is actually a call to the Seg- 
ment Loader. The Segment Loader loads 
the missing code block into memory and 
then modifies the corresponding jump- 
table entry, along with all the jump-table 
entries associated with that code block. 

Instead of acting as calls to the Segment 
Loader, these jump-table entries have jump 
instructions to the functions themselves. 
When the code block is purged from mem- 
ory (an operation that only the program 
has control over), the jump-table entries 
are reset so that they are again calls to the 
Segment Loader. 

The Power Macintoshes use a signifi- 
cantly different design (see the figure “Мас 
Application Structure"). Applications are 
a single code fragment (except for im- 
ported library functions, which reside in 
other code fragments). Code fragments are 
the atomic units for libraries and applica- 
tions in a Power Mac application, and they 
can be any size. 

An entire PowerPC application's code is 
stored as one continuous unit in a file's 
data fork. Code fragments can export in- 
ternal entry points (e.g., a Mac OS function 
library) and can import entry points of oth- 
er code fragments (e.g., an application that 
requires a Mac OS function). The system 
software is responsible for dynamically 
linking the entry points of code fragments 
at run time. As you might expect, the part 
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` Mac Application Structure 


Decision 


68K application 


The structure of a 68K Mac application and a PowerPC Mac 
x application. The program code for the PowerPC Mac (i.e., the code 
is made through a nonpurgeable fragments) is located in the data fork of the file, while resources for 
windows, icons, and controls still reside in the resource fork. 


of the operating system called the CFM 
(Code Fragment Manager) deals with load- 
ing and managing code fragments. 

The process of launching a PowerPC 
Mac application is similar to that for a 68K 
Mac application. The Finder hands the job 
to a slightly modified Process Manager, 
which calls the CFM to load in a code frag- 
ment. From there, the CFM handles the 
details of dynamic entry-point resolution, 
which I will cover later. 

But on a Power Mac, the Process Man- 
ager faces a dilemma when you double- 
click on a file. How does it know whether 
to use the Segment Loader or the CFM? 
The answer is a special cfrg resource that 
has flags that inform the Process Manager 
whether the application is a PowerPC ap- 
plication or a “fat binary” (i.e., a combi- 
nation of PowerPC and 68K code that can 
run on any Mac). The Process Manager 
uses this resource to determine whether to 
use the CFM or the Segment Loader to 
launch the application. If the Process Man- 
ager fails to find this resource, it assumes 
the application has only 68K code and uses 
the Segment Loader. 


Code Fragments Revealed 

While Power Mac applications are single 
code fragments, they often depend on func- 
tions in other code fragments, such as 
libraries or system software. In fact, por- 
tions of the Power Mac ROMs are pack- 


PowerPC application 


Data fork 
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aged as code fragments. One of 
the CFM's jobs is to resolve all 
dependencies of a given code 
fragment after it loads the frag- 
ment into memory. 

Code fragments exist in two 
executable formats, XCOFFs and 
PEFs. XCOFF is IBM's Extend- 
ed Common Object File Format, 
while PEF is Apple's Preferred 
Excecutable Format. Herc I will 
focus on the PEF file structure. A 
PEF is a container of code, data, 
and loader information. The PEF 
container is the code fragment it- 
self, and the loader information 
spells out imported functions and 
data, exported functions and data, 
and version information. 

To see how this all fits togeth- 
er, consider the example of when 
the CFM launches a Power Mac- 
intosh application. It first loads 
and locks the given code frag- 
ment into memory. The CFM 
then searches through the import 
portion of the PEF container to 
obtain a list of all the libraries that the ap- 
plication depends on. Iterating through the 
list of dependencies, the CFM builds a list 
of all entry points into each code fragment 
that the application needs. The CFM loads 
each fragment required by the application. 
This process is recursive. 

Once a fragment that has no other de- 
pendencies is loaded, its globals and stat- 
ics are built within the application heap. 
Then the recursive function of loading 
fragments is unraveled via a two-step pro- 
cess. First, each dependent fragment re- 
ceives the addresses of the entry points 
into the fragments that they use. Then the 
dependent fragment's globals are created. 

A concrete example of this is where ap- 
plication code fragment À depends on 
code fragment M, which in turn depends 
on fragment X. The Process Manager first 
allocates a heap space for application A. 
Next, code fragment A is loaded by the 
CFM. (Note that the code fragment might 
not be loaded into the application heap 
space, as is the case with 68K applica- 
tions.) Then fragment M is loaded, fol- 
lowed by fragment X. 

The CFM, knowing that X doesn’t rely 
on other libraries, creates X's globals with- 
in A's heap space. Then the CFM pre- 
initializes M's jump table with the ad- 
dresses of all entry points within X that 
M is dependent on (i.e., addresses of func- 
tions, procedures, gobal data structures, 
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and other global variables). Then, M’s 
global variables are created. Finally, A is 
preinitialized with the entry points and ad- 
dresses of M. Then A's own global vari- 
ables are built by the CFM. Finally, A's 
main() function is called, which begins 
program execution. 


Statics and Globals 
À critical part of the Power Macintosh's 
application setup is the creation and ini- 
tialization of a fragment's global variables 
and data. The CFM gives the code frag- 
ments access to global variables, static 
data, and a jump table through a data struc- 
ture called the Table of Contents, or TOC. 
The TOC contains a list of pointers to the 
various data elements and entry points 
within the global data space and to other 
shared libraries to which the code frag- 
ment needs access. 

After the CFM loads and resolves all 
of a fragment's dependencies, it prepares 
and initializes the fragment's globals and 
statics. First it allocates memory for the 
globals' data space— which also contains 
the TOC—within the application's heap 
space. Shared libraries that are required 
by an application fragment build their data 
structures within the application's heap 
space as well. Then the CFM initializes 
the pointers within the TOC. 

The TOC has three kinds of pointers. 
They can reference the code fragment's 
own globals and statics, the globals and 
statics of another code frag- 
ment, or entry points with- [ 
in other code fragments 
(which is essentially a jump 
table). See the figure The 
Structure of Dynamic Links | 
for Code and Data." 

References to globals re- | 
quire two assembly lan- | 
guage references to mem- | 
ory. The first retrieves the f 
address of the global, while 
the second actually gets and 
sets the global's value. The 
question that's often asked f 
is, "Why two references?" 
There are two benefits that 
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an import 
function 


code fragments get from | Mes to 


using double indirection. | 
First, TOC entries are ref- 
erenced using a fixed 16- | 
bit offset from a base regis- Ё 
ter. This means that code 
can have only 32 KB of 
global data (64 KB if nega- 
tive offsets could be used). 
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In the double indirection model, code can 
have 32 KB (or 64 KB) of pointers to data, 
yielding up to 8192 (or 16,384) individ- 
ual items, each of which can be any size. A 
second benefit is that one fragment might 
wish to access a variable used in another 
fragment. Double indirection allows this 
type of memory sharing, since both frag- 
ments can have pointers to the same shared 
location. 

Consider in detail how the mechanism 
for calling another code fragment works. 
The PowerPC physically has 32 general- 
purpose registers. One of those registers, 
which is a pointer to the globals, is known 
as GPR2 (General Purpose Register 2). 
It’s commonly called the TOC register be- 
cause it points to the TOC for the current- 
ly executing code fragment. 

If code fragment A calls a function in 
code fragment M, what's going to set the 
TOC register to point to M's globals? The 
Power Macintosh run-time architecture 
assigns this responsibility to the caller. In 
other words, whenever a code fragment 
executes, it can rely on the TOC to be a 
valid pointer to its globals (except, per- 
haps, for some native interrupt handlers). 

Therefore, the application needs to have 
not only the address of an entry point into 
a code fragment, but also the address of 
that code fragment's globals. This infor- 
mation is stored within the globals' space 
in a structure called a transition vector. 
This structure contains two elements: the 
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Shared library's 
library's | code fragment 


pointer for the target code fragment’s TOC, 
and the entry point of the function being 
called. 

The process of calling another code frag- 
ment is called "making a cross-TOC call." 
The code to perform this must do four: 
things. First, the caller saves the current 
TOC GPR within the linkage area of the 
stack. Second, it sets the TOC GPR to 
point to the called fragment's globals. Then 
the caller makes the function call. Finally, 
when execution returns to the original code 
fragment, the TOC gets reset to point back 
to the caller's globals, which completes 
the cross- TOC call. 

This dynamic linking strategy works to 
minimize the copies of various libraries 
in RAM during concurrent execution of 
applications that rely on the same libraries. 
Each application that relies on a library 
invokes an "instance" of the library. Each 
instance has its own global variables, un- 
less the library implements a shared glob- 
al-memory strategy. 

One major benefit of this design is that 
access to global information is signifi- 
cantly easier than was possible with the 
68K run-time architecture. Previously, ex- 
tensions, plug-in modules, and various pe- 
riodic tasks had to resort to assembly lan- 
guage code to access globals within the 
operating system or in an application. Now 
global data access is a characteristic of the 
Power Macintosh run-time architecture it- 
self; no special programming is required to 

use information inside an- 
other code fragment. 


| Compatibility Components 

| As mentioned earlier, the 
Power Macintoshes support 
| existing 68K applications 
using the Macintosh API, a 
68LC040 emulator, and a 
new Mixed Mode Manager. 
Macintosh applications rely 
on the services of system 
software through published 
entry points, which are col- 
lectively called the Macin- 
tosh API. 

This API is made up of 
numerous Managers, in- 
cluding QuickDraw (which 
handles screen drawing), 
the Window Manager 
(which uses QuickDraw to 
draw windows), and the 
Font Manager (which han- 
dles the display of text in 
a variety of typefaces and 
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SPECIAL 


Callers AT = 
.. Switcher's АВ — 


Saved TOC 
Reserved 
Reserved 
Saved LR 
Saved CH 
Back chain 


and restarts the emulator. 


styles). The Macintosh API also provides 
high-level, hardware-independent access 
to low-level functions, such as sound gen- 
eration (via the Sound Manager), expan- 
sion boards (via the Slot Manager), and 
serial I/O (via the Communications Tool- 
box). 

Because applications use only these 
well-defined published entry points, Apple 
software engineers could replace the code 
behind the API without requiring huge 
changes to existing applications. Further- 
more, replacing the API code with Power- 
PC code improves the performance of 
these applications dramatically because 
they rely so heavily on API calls. 

The 68LC040 emulator deals with those 
portions of the application code that do 
not make calls to the Macintosh API. It 
maintains the stack frames, user and su- 
pervisor mode, interrupt handling, and oth- 
er processor characteristics on which pro- 
grammers depend. The emulator supports 
all 68LC040 user-mode instructions. How- 
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The PowerPC stack during a mode switch. A 68K application calls 
a PowerPC function, which invokes the Mixed Mode Manager, which 
in turn uses information in a routine descriptor to build a switch 
frame. The switch frame contains information about the function to be 
called, the state of various registers, and the parameters passed to the 
function. Register A7 is the 68K stack, and A6 is the 68K link register. 
The 601's Link Register (LR) points to code that cleans up the stack 


The RISC 


Decision 


| MMU (memory man- 
| agement unit). 

The applications that 
query the system software 
for the processor type dis- 
cover that a 68020 is op- 
erating. The 68020 is used 
| because this processor 
marked the greatest ex- 
pansion of the feature set 
of the 68K processor line. 
The 68020 introduced 
many new user instruc- 
tions, several addressing 
modes, and support for a 
coprocessor. Subsequent 
processors have become 
faster, not more compli- 
cated, 


The Mixed Mode Manager 
At any given moment, a 
Mac application might be 
running emulated 68K 
code or executing native 
PowerPC code when it 
| makes a call to the Mac- 
intosh API. This is fur- 
ther complicated by the 
fact that, in the inter- 
est of getting the Power 

Macintoshes on the mar- 

ket rapidly with a min- 

imum of compatibility 

problems, the designers 
did not write all the Macintosh API calls in 
the PowerPC code. 

The new Mixed Mode Manager is at the 
heart of making disparate PowerPC code 
and 68K code work together, while pro- 
viding the benefit of both ISAs (instruction 
set architectures). It allows functions in 
the PowerPC ISA to call functions in the 
68K ISA and vice versa. 

Essentially, the Mixed Mode Manager 
is a stack-frame transformation engine. 
Switching between 68K emulation and 
PowerPC execution is fairly straightfor- 
ward, while converting a 68K stack into 
a PowerPC stack can be quite involved. 
The calling conventions used by the Mac- 
intosh 68K model are dependent on the 
language (Pascal, C, and 68K assembly 
language each use a different calling con- 
vention), while the PowerPC has a unified 
strategy for all languages. 

This problem is resolved by supplying 
a UPP (Universal Procedure Pointer) for 
all exported functions. The UPP points 


REPORT 


directly to 68K code (on a 68K Mac) or to 
a routine descriptor (on a Power Mac). A 
routine descriptor is a data structure that 
gives the Mixed Mode Manager the nec- 
essary pointers to the actual implemen- 
tation(s) of the function, either in 68K 
or PowerPC code. The routine descriptor 
also provides information on the func- 
tion’s language-calling convention (Pas- 
cal, C, or assembly language), the number 
of arguments used, and their size. This 
way, the Mixed Mode Manager can de- 
termine what ISA to use when jumping 
to a called function, as well as how to 
massage the stack parameters if an ISA 
context switch is involved (see the figure 
“The PowerPC Stack During an ISA Con- 
text Switch”). 

For calls made to the parts of the Mac 
АРІ that are written in PowerPC code, the 
thread of execution proceeds as follows. 
First, a routine descriptor is encountered, 
which invokes the Mixed Mode Manag- 
er. The Mixed Mode Manager uses the 
routine descriptor information to place any 
passed parameters into a switch frame for 
use by the PowerPC function. The routine 
descriptor also points to the transition vec- 
tor, which in turn points to the code frag- 
ment’s globals and code. The Mixed Mode 
Manager uses the transition vector to pass 
control to the target code fragment. 

Apple has supplied headers that define 
UPPs for every Macintosh API function, so 
porting existing code to a Power Macintosh 
should be transparent to the programmer. 
You have to write a UPP only if you are 
writing a plug-in module, an extension, 
or a custom procedure. This UPP lets 
the Mixed Mode Manager know what to 
expect when functions in your code are 
called. 


Memory Management 
By and large, system-level memory man- 
agement on the Power Macintoshes has 
not changed from that of 68K Macs. The 
design decision for this was strongly in- 
fluenced by the desire to maintain com- 
patibility. There is, however, one major 
enhancement: file mapping, which is es- 
sentially virtual memory where the back- 
ing-store data for the application is the 
code fragment itself. Put another way, an 
application’s code fragment on disk is 
mapped into a logical address space above 
the backing-store file. (The backing-store 
file is where virtual memory is written out 
to disk.) 

As other applications run, a background 
application’s variables might be swapped 
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Navigate through the whole range of 
enterprise-wide operating environments. 
Networked host connections, log-on 
procedures and application launching are 
quick and simple icon movements. 


Smart Installation and Configuration 

Installation is automatic with XVision 5. 
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Save Disk Space 
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executable (.EXE and .COM) files by an average of 45%. The operation of 
PKLITE is transparent, all you will notice is more available disk space] 


Compression for YOUR Application 


The PKWARE Data Compression Library: 
allows you to incorporate data 
compression technology into your 
software applications. The application 
program controls all the input and 
output of data, allowing data tobe 
compressed or extracted. to or бот any 
device or area of memary. 


All Purpose Data Compression Algorithm compresses ASCII or binary data 
duced The routines can be used with many popular DOS languages, A 
Indows DLL and ап OS/2 32-bit version is also: available! 


INC. 


53223-2457 


9025 N. Deerwood Drive Brown Deer, WI 
(414) 554-8699 Fax (414) 554-8559 


PAWARE Data Compression гаку for DOS $275. PAWARE Dala Conipressian: trims lar Gach ж) 


PRWAKE Data Compression Library OLE for Windows $350 
МІР $47.00 РАТЫ $46.00 РИШТЕ Professional $144:0€ 


Pease add $5.00 ЖН per package ln the. WS & Canada SII 23 cream 


‘Wiktonsin résidents add dippropriate stale sales tay: Атоо sales Ei 
Visa: and’ Mastercacd: accepted uo GOD unterm 


наты. 


Circle 279 on Inquiry Card. 


out to the backing-store file. The only time 
that code fragments are loaded into mem- 
ory is when they execute. When the section 
of memory in which a code fragment re- 
sides must be reused, that fragment simply 
gets purged, because fragments are read- 
only code: No changes need to be swapped 
out to the backing store. When necessary, 
the fragment is read back into memory. 
This minimizes disk I/O, because the only 
data actually written to the backing-store 
file is an application's variables, not the 
invariant code in the fragment. 

The major benefits of file mapping, be- 
sides virtual memory, are that PowerPC- 
based applications do not consume valu- 
able virtual memory space in the swap file; 
and application heaps do not need to be 
so large, because the application code itself 
is not within the heap. Therefore, a user 
can run more applications within the same- 
size virtual memory footprint. The Mac- 
intosh 68K segmented application strate- 
gy, on the other hand, is not a flat memory 
model, it supports self-modifying code 
(e.g., the jump table), and in general it does 
not lend itself well to file mapping. 


Back to the Future 
The speed and power of the PowerPC pro- 
cessor has enabled Apple to accomplish 
what many thought couldn't be done: in- 
corporate a RISC chip into a mainstream 
consumer product. The 68LC040 emulator 
allows the existing base of 68K applica- 
tions to operate with good performance. 
The Macintosh API provides public entry 
points that enable existing 68K applica- 
tions to access system resources. It also 
taps into the speed offered by the oper- 
ating-system functions that are written 
in PowerPC code. The new Mixed Mode 
Manager seamlessly integrates the two 
incompatible processor ISAs into one 
smoothly operating whole. 
Nevertheless, this major design im- 
provement is not just for backward com- 
patibility. The new Power Macintosh ap- 
plication run-time architecture is also ready 
for the time when applications can more 
easily communicate with one another and 
share resources. It lays a solid foundation 
on which a microkernel-based operating 
system with memory protection, preemp- 
tive multitasking, and multiple threads will 
evolve. B 


Randy Thelen is a system software engineer for 
Apple Computer (Cupertino, CA). You can reach 
him on AppleLink as “RANDOM,” on the Internet 
at random Gapplelink.apple.com, or on BIX с/о 
"editors." 


Simultaneous 
3 High-Volume Printing 
for IBM? Systems =. 
and PC Networks = =, 3 


"TM 


The ENTERPRISE PRINTERS 
From Mannesmann Tally 


bar code capability and all models print 
Text Workload POSTNET bar codes at text speeds. All 
line matrix models now provide built-in 


MT350 18,000 pages 
24107708 Зы QMS? CODE V™ Version 2 compatibility 
MT360 2,400 pages | at no additional cost. 
MT645 | 450 Ipm** 80,000 pages | Heavy Forms Printers: Straight 
paper paths and easy front loading make 
PUR ا ا‎ Ld UU DOS these printers ideal for high-volume print- 


MT691 | 1,400 Ipm [250,000 pages | ing of heavy multi-part forms and labels. 


Auto-Switching Support for 
ІВМ° Systems and PC Networks 
(or DEC? Systems): Auto-switching 
serial & parallel I/O on all models 
supports local and remote hosts at the 
same time (Optional: IBM Twinax/Coax 
& parallel). 


Auto-Switching Emulations: 
The host-selected PC and System printer 


High-Speed Monthly 


emulations switch with the interfaces. ‘varies wicolumn width “ines per minute Т find out more about Mannesmann Tally 
Full Speed & Functionality for All Platforms: Enterprise Printers, just call: 

All of the speed and functionality of Mannesmann Tally 1-800-843-1347 Ext.1 g 

printers is maintained in a variety of line printer and dot 

matrix printer emulations. MANNESMANN 


POSTNET & Industrial Bar codes: All Enterprise Tal ly 


Printers from Mannesmann Tally offer built-in industrial 


IBM is a registered trademark of International Business Machines Corporation. , 
QMS is a registered trademark and CODE V із a trademark of QMS, Inc. Mannesmann Tally Corporation 
DEC is a registered trademark of Digital Equipment Corporation. Kent, Washington 


Circle 319 on Inquiry Card (RESELLERS: 320). 


TRAPPED IN THE BODY OF THIS TINY SE 


This is a story about a small computer engineered 
to be so dependable, you wouldn't think twice 
about trusting it with your mission-critical 
applications, And to be this without filling a 
closet, much less a room. If you 
haven't thought of Compaq as a 
business-critical platform before, 
kindly grab your bifocals and 
begin. (We'll be cramming lots of information 
into this ad, which only makes sense, given how 


much we fit into our ProLiant servers.) 


If there's one thing we've learned working with our 
customers, it's that you're running more and more 
mission-critical applications on your network. And 
if your network goes down, your business goes 
down. All of which should give you a better sense 
of why we built the Compaq ProLiant servers. 


ProLiant is our family of affordable, high-perfor- 
mance and easy-to-manage servers engineered 
specifically to provide the high availability you 
need for mission-critical networks. We've designed 
ProLiant in three different models, ranging from 
a single-processor configuration to a four- 


Pentium processor model. 


Now, how can you be sure our server is truly a 
miracle and not a mirage? To begin 
with, there's Full Spectrum Fault 
Management, provided by Compaq 


Insight Manager technology and 
software that continually monitors over 800 
aspects of the server's operating status. (For 
example, Drive Parameter Tracking checks 15 
hard-drive parameters.) All of this information 
is constantly gathered, analyzed and then used to 


prevent, tolerate or recover from system problems. 


If the performance of a monitored component 
drops below a specified level, our unique Pre- 
Failure Warranty” kicks іп. We'll 
actually replace a Compaq war- 


ranted drive or memory system 


‚тее. Before it stops working. No 
downtime. Ringing cash registers. Happy boss. 


Still, no network's perfect. In the unlikely event a 
problem occurs, our servers exhibit remarkable 
tolerance. Every ProLiant includes Compaq- 
designed hot-pluggable drives. ProLiant Models 
2000 and 4000 come standard with advanced 
error-correcting memory and off-line backup 


processor features (whereby the server reboots 


automatically to a second processor). And, most 
notably, the Compaq Smart SCSI Array 
Controller together with the ProLiant Storage 
System ensures mission-critical data integrity. 
Should a network problem bring the server 
down, the Rapid Recovery Systems of the 
ProLiant are designed to bring it back up. 


ER IS A MAINFRAME WITH AN ATTITUDE. 


For example, Automatic Server Recovery 2 
uses a historical record of server status and 
performance to perform an astonishing array 
of tasks. Like intelligently restarting the server, 
automatically correcting a variety of problems, 
and accessing a telephone pager to contact 


network administrators. 


By now youd expect us to have rethought 
server setup, configuration and OS installa- 
tion, but you might be surprised by the 
results. SmartStart is a CD-ROM system that 
takes the headache out of getting your server up 
and running. ProLiant includes a CD-ROM 
drive and bundled CDs of optimized Netware and 


other major operating systems. To get hooked up 


to your network operating system, simply call 


du 


your dealer for an access code, 
enter it, answer a few questions, 
and leave. Minutes later—say, 
after you've enjoyed a cup of cof- 
fee and a jelly donut— you'll return to find an 


integrated OS fully installed and optimized for 
increased performance and improved manage- 
ment. And we'll keep you updated via CD when 


new operating system versions appear. 


And finally, to accompany our new line of 
mission-critical servers, we're introducing 
mission-critical support. With 
ProLiant, we now offer extensive 


analysis, installation and ser- 


vice through our CompaqCare 

System Partners, a select group of highly trained 
systems experts backed by Compaq engineers. You 
can now choose 4-hour on-site warranty response 
upgrade" direct from Compaq. Again, there's 
our unique Pre-Failure Warranty. And, of course, 
all Compaq servers come with a 3-year on-site 
warranty, and 7-day-a-week, 24-hour-a-day 
technical support. 


All in a surprisingly small box for not a whole lot 
of money. In fact, a DX2/66 Compaq ProLiant 
1000 starts at about $6000*. 


Which may help to explain the look your boss 
gives you when he hears how much money 
you've saved: stunned admira- 

tion. But you'll get used to 

that. It goes with the territory. ^ 

If youd like to receive model, 

feature and specification information for the 
ProLiant servers quickly via fax, that's easily 
arranged. Just call us at 1-800-345-1518, 
select our convenient PaqFax option and request 
document #4003. Or, if youd like a brief 
technical overview, we can get that to you even 


faster. Just turn the page. 


COMPAG. 
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THE COMPAQ PROLIANT 
MISSION-CRITICAL SERVERS 


ProLiant 1000 ProLiant 2000 ProLiant 4000 
HIGH PERFORMANCE NETWORK SERVERS 


Processor Intel DX2/66 or Intel DX2/66 or Intel DX2/66 or 
Pentium 60MHz Pentium 66MHz Pentium 66MHz 
Architecture Flex or TriFlex/PC TriFlex with up to two TriFlex with up to four 
One Processor symmetric processors symmetric processors 
Network Interface Up to 12 High-Speed Channels; NetFlex 2 with Packet Blaster Technology Standard 
Standard Disk Controller Integrated Fast SCSI-2 and Smart SCSI Array Controller (selected models) 


Storage Capacity SSOMB-112GB 1050MB-140GB 1050MB-140GB 
Internal/ external Internal/ external Internal /external 


Typical Usage Departmental network Departmental network Application services for 


с 


services— primarily application services— preemptive downsizing— 
NetWare Net Ware, NT and Unix NT and Unix 


Transaction Rating 50—150 TPS 200—300 TPS 
Estimated Starting Street Price! $6,000 $8,900 


SERVER DEPENDABILITY AND AVAILABILITY 


300—400 TPS 
$13,900 


Second-generation Compaq Insight Manager (standard) combines with innovative hardware 
design to constantly monitor, assess and report server health and performance 


Management 


Fault Prevention Insight Manager alerts you to server status changes in over 800 component parameters, 


allowing proactive server management backed by 3-Year Pre-Failure Warranty 


Fault Tolerance Standard support for RAID levels 1,4,5; hot-pluggable drives; on-line spare drive; 
off-line backup processors; advanced ECC RAMS 


Fault Recovery 


Standard rapid recovery services automatically return server to full operational status 
even in the event of a critical subsvstem failure 


SIMPLICITY, EASE OF OWNERSHIP AND SUPPORT 


SmartStart Standard CD-based intelligent hardware configuration and system software installation, pro- 


viding simplified server configuration for NetWare, NT or Unix. (CD-ROM drive standard) 


System Warranty Free Three-Year, On-Site Limited Warranty 


Pre- Failure Warranty Three-Year, On-Site Warranty replacement of designated components that 
fall below preestablished thresholds 


4-Hour Warranty Response Upgrade Optional Three-Year On-Site Warranty upgrade to 4-hour response 


Technical Support Toll-free, 7 x 24 technical phone support from Compaq engincers 


CompaqCare System Partners Highly trained, dedicated, third-party professionals who provide systems maintenance and 
comprehensive technical support 


QuickFind / PaqFax Proactive notification and delivery of new technical information/7 x 24 fax response for 
updated specification, configuration and settings data 


COMPAQ. 


© 1994 Compaq Computer Corporation. All rights reserved. Compaq Registered U.S, Patent and Trademark Office, ProLiant, Insight Manager and SmartStart are trademarks af Compaq Computer Corporation. Product names men- 
tioned herein may be trademarks and/or registered trademarks of their respective companies. CompaqCare is а servicemark of Compaq Computer Corporation, *Applicable only to advanced ECC memory and disk drives running under 
Compaq IDA, IDA- 2 or SMART SCSI Array controllers. **Fee-based option supported under CompaqCare and not part of the Three-Year On-Site Warranty. t This service nee by Contracted Service Providers and may not be avail- 
able in certain geographic locations, Certain restrictions and exclusions apply. Monitors, battery packs and certain options arc covered by a one-year warranty. For further details on our limited warranty, contact the Compaq Computer 
Support Center, { Estimated U.S, reseller selling price, actual reseller pricing will vary. The Intel Inside [оро is a registered trademark of the Intel Corporation. $ Models 2000 and 4000 only. 


SPECIAL The RISC REPORT 


Decision 


Developing for RISC 


ALEX LANE 


ISC processor makers are 
looking to take on the 
dominance of Intel and 
its CISC architecture at 
the desktop level. To do that, RISC sys- 
tem vendors will have to capture the 
hearts and minds of the software de- 
velopers who will create the appli- 
cations. Several processors—primarily 
IBM/Apple/Motorola’s PowerPC, Mips 
Technologies’ R4x00, Sun Microsys- 
tems’ SPARC, Hewlett-Packard’s PA- 
RISC, and DEC’s Alpha—are com- 
peting to become the RISC standard. 
Consequently, those software devel- 
opers must choose not only between RISC and CISC, but 
also which RISC processor. 

The key to the success of this effort is the ability to de- 
liver software that solves user problems and takes full ad- 
vantage of RISC architectures. To create this software, 
developers need tools. For some RISC platforms such as 
PA-RISC and SPARC, those tools are readily available. 
Newer processors such as the PowerPC and the Alpha are 
not so well endowed at this time. 

The various RISC chips are being used in conjunction 
with several operating systems and environments. Con- 
versely, operating systems have become “multidenom- 
inational” platforms that run on a variety of hardware 
systems. These operating systems include Microsoft's 
Windows NT, Apple's System 7, and variations of Unix. 
In addition to AIX, IBM is working to move OS/2 to the 
PowerPC, with the eventual goal of having every current 
operating system running on PowerPC-based systems. 


The Key to RISC Performance 

RISC chips are generally faster than popular CISC proces- 
sors, such as the Pentium. For software developers, how- 
ever, clock speed isn't the only quality by which they judge 
a computer system. 

The performance of any given RISC processor is close- 
ly tied to compiler and, more precisely, to optimization 
technology. CISC-oriented compilers from companies 
such as Microsoft, Borland International, Symantec, and 
others compete largely on the basis of ease of use and slick 
development environments—the “front end" of the de- 
velopment task. In the code-generating "back end," proces- 
sor-independent optimizations are the rule, owing to the 


complex nature of the instruc- 
tion set and (prior to the Pen- 
tium) the absence of super- 
scalar, pipelined architectures. 

In contrast, RISC compilers 
typically have so-so front ends 
and rely heavily on processor- 
dependent optimizations in the 
back end to squeeze maximum 
performance from the hardware. 
Issues such as instruction sched- 
uling, cache management, and 
register tracking are vital in light 
of the memory-intensive and 
pipelined nature of RISC chips 
and become even more impor- 
tant for superscalar architectures. Proper optimization can 
improve RISC benchmark results by as much as 50 percent 
over nonoptimized code, according to Gary Guardia, pres- 
ident of Kuck & Associates (Champaign, IL), a publisher 
specializing in C and FORTRAN optimizing tools for 
RISC platforms. 


and more 


What Kinds of Tools? 

Tools for RISC development mirror those used for CISC 
development. Compilers, interpreters, database develop- 
ment systems, 4GLs (fourth-generation languages), and 
so on are used to build applications. Applications can't be 
built without such tools, and applications are the key to 
the success of a platform such as RISC on the desktop. Of 
these, compilers are the “соге” tool, because all other tools 
are built using a compiler. continued 
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Tools for Intel- 
class processors 
are easier to use 


plentiful, but 
RISC tools are 
beginning to 
close the gap 


ILLUSTRATION: MARC YANKUS © 1994 
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Because RISC performance is depen- 
dent on compiler technology, compiler 
writers often work together with hardware 
architects on chip design. As a result, it’s 
difficult for outsiders to achieve the depth 
of knowledge required to write a suitable 
compiler. That’s why companies who sell 
chips also build RISC 
compilers specifically 
for those chips. 

Preprocessors (e.g., 
those from Kuck & 
Associates), which an- 
alyze source code files 
and rewrite portions of 
the code before it is 
passed on to a compil- 
er for compilation, are 
an important develop- 
ment-tool niche for 
RISC systems. Kuck 
& Associates markets 
C and FORTRAN pre- 
processors for IBM's 
POWER (Performance 
Optimized With En- 
hanced RISC) archi- 
tecture, encompassing 
IBM RS/6000 and 
PowerPC systems. The 
preprocessors restructure code and rewrite 
it so that it takes advantage of the proces- 
sor's architecture, performing such tasks 
as loop unrolling, strip mining, and func- 
tion-code inlining (see *Optimizing for To- 
day's CPUs," February BYTE). Other Kuck 
preprocessors for C or FORTRAN are 
available for the DEC Alpha AXP chip in 
systems running OpenVMS or ОЅЕ/І, as 
well as for the Mips, PA-RISC, and SPARC 
processors. 

Other development tools lever off the 
core compilers. For example, Harlequin 
(Cambridge, MA) sells a Common Lisp 
development environment called Lisp- 
Works that is used for writing applica- 
tions. Although the tool was built by iter- 
atively more sophisticated versions of Lisp 
(analogous to building a C compiler in C), 
the original compilation of the bootstrap 
loader that produced the starting Lisp im- 
age was done using vendor-supplied C 
compilers. LispWorks is available on a 
variety of RISC platforms, including Alpha 
(OSF/1), SPARC (Solaris and SunOS). 
RS/6000 (AIX), Mips (Irix and Ultrix), 
and PA-RISC (HP-UX), with possible fu- 
ture appearances on NT and PowerPC sys- 
tems, according to Randy Zeitvogel, a 
technical consultant at Harlequin. 

Another example of a tool that lever- 
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“We have not both- 
ered to recompile our 
product for any RISC 
platform," said Phillip 
Jain, a manager at Win- 
Soft (Menlo Park, CA), 
"because the market is 


too small and too frag- 
mented." 
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ages off the core compiler is Cognos’s 
PowerHouse 4GL, an applications devel- 
opment environment with integrated 
CASE features, Built using DEC compil- 
ers, the product is available for Alpha sys- 
tems running OpenVMS. Cognos is port- 
ing the application to OSF/1 owing to a 
perceived increased interest 
in DEC’s Unix operating sys- 
tem. While low-level effort is 
needed to do the port, Cognos 
notes that the overall effort is 
simpler since the tool does not 
directly generate executable 
code. Cognos expects to ship 
the Unix product in the sec- 
ond half of this year. 


Windows NT: A Common Thread 
One of the factors that is set- 
ting the stage for a new gen- 
eration of RISC-based PCs is 
the NT operating system. It 
is available for Mips R4x00-, 
Alpha AXP-, and 80x86- 
based systems. It is being 
ported to the PowerPC and 
SPARC platforms. Applica- 
tions that use the Win32 API 
will be able to run on any of 
these systems after recompilation with 
the appropriate tools. This strategy al- 
lows developers to preserve their invest- 
ments in tools and in the time spent learn- 
ing the API. 

Currently, developers can create NT ap- 
plications for Intel platforms using Mi- 
crosoft Visual C++ and then recompile 
them for the RISC platforms using com- 
mand-line tools found in Microsoft's 
Win32 SDK (Software Development Kit), 
including RISC versions of the Microsoft 
Foundation Classes (MFC 2.0). See the 
text box "Porting to RISC: Not Just a Re- 
compile" on page 142. Microsoft is com- 
mitted to delivering its visual tools to the 
Alpha, Mips, and PowerPC platforms, with 
delivery of the Mips tool set slated for the 
first half of this year. Microsoft's MS Test 
product will also be ported to the RISC 
NT platforms, although no ship date has 
yet been announced. 

Microsoft's approach appears to work. 
Doug Hamilton, president of Hamilton 
Laboratories (Wayland, MA), says that 
porting the Intel version of the Hamilton 
C shell product to the Mips version of NT 
took about a week; most of that time was 
spent working around compiler differences. 
Once that port was done, the effort to cre- 
ate an Alpha version of the product took 


one day—and it ran without debugging. 

What's significant here is what Mi- 
crosoft's competitors in the Intel arena— 
Borland, Symantec, Watcom, and others— 
are not doing. Even though they are 
offering NT compilers for Intel machines, 
they arc not following Microsoft's lead in 
providing cross-platform tools for RISC- 
based NT. 

The likely reason for this is that the mar- 
ket for RISC is minuscule when compared 
to Intel processors (see "Intel Pushes the 
80x86 Envelope" on page 22). So, while 
NT offers a fine opportunity to make ap- 
plications available on multiple platforms, 
some developers believe that providing 
tools for RISC systems is not worth the 
investment. "We have not bothered to re- 
compile our product for any RISC plat- 
form," said Phillip Jain, a manager at Win- 
Soft (Menlo Park, CA), "because the 
market is too small and too fragmented.” 

For other companies, it's a matter of 
setting priorities. "Symantec will be fo- 
cusing first on the high-volume platforms," 
said Gene Wang, executive vice president 
for development tools and applications, 
talking about NT. 

Indeed, some RISC architectures may 
not survive, as was the case with Inter- 
graph's Clipper RISC processor. While 
working on a port of NT (including a set of 
tools) for a PC-bus version of a Clipper, In- 
tergraph decided it no longer wanted to be 
in the microprocessor business. Its chip 
designers went to Sun to work on the next- 
generation SPARC processor, and Inter- 
graph is now working on a port of NT for 
that chip, with a tentative ship date in mid- 
1995. 


Unix: RISC's Traditional Partner 

A strong traditional interrelation exists be- 
tween Unix and RISC-based systems, due 
primarily to Unix's portability, which al- 
lows it to be implemented relatively easi- 
ly on any hardware platform. However, 
this portability is offset by a lack of bina- 
ry compatibility across systems, as well 
as by the variation in hardware available to 
different systems. 

A problem developers face with Unix 
is standards—there are too many of them. 
Among these are the SVID (System V In- 
terface Definition), Posix, and XPG (X/ 
Open Portability Guide) source-level stan- 
dards; the COFF and iABI binary stan- 
dards; the OpenWindows and OSF/Motif 
graphics standards; and the BSD and Unix 
System V release 4.0 implementation stan- 
dards. Further, a number of standards are 


PC-EXTENDER ае” 


Extend the distance between your PC and a 
keyboard, VGA monitor, and mouse up to 250 feet! 


| + Supports POAT, PS /2 and 100% compatibles 


| * Combine monochrome and color 
VGA monitors 


* Mouse support available at 
-bath focal and remote 
workstations 
Jor VGA monitors ; 
$ MEE e Switch selectable 
privacy mode 


- Serial mouse: support ен 


« Offers conversion from RGB color 
to gray-scale 


Announcing Macintosh Support! 
Open up a new world of applications for 
your Macintosh! The new Mediator" for Macintosh 
allows you to connect any of these PS/2 compatible 
Cybex products or PS/2 peripherals to your 
Macintosh computer. 


4 
a 


= TUM 22 
Amana 
[1@[Г,,#] EUG 


PC-EXPANDER Vas” 


Add up to 7 keyboards, monitors and mice 
to your PC up to 250 feet away! 


Control up to 96 file servers with Just 1 
keyboard, monitor and mouse! 
Supports all 100% IBM compatible computers 
AutoBoot™ feature boots computers without user intervention 
New KeyScan™ feature for keyboard-controlled scanning 
Jumperless support for analog (VGA) and TTL video 
Add a second control center up to 150 feet away 


Each unit controls from 2 to 8 PCs; 

cascade up to 12 units 

e Selectable 
privacy modes 


e Automatic 
keyboard and 
mouse switching 


Cybex Corporation 
4912 Research Drive Huntsville, AL 35805 USA 


(205) 430-4000 (205) 430-4030 fax 


PC, PC/XT, PC/AT, PS/2 and IBM are registered trademarks of IBM Corporation. Macintosh is a registered 
trademark of Apple Computer, Inc. Microsoft and Logitech are trademarks of thelr respective companies. 


Circle 260 on Inquiry Card (RESELLERS: 261). 


The RISC 


enhanced with proprietary extensions by 
different vendors. 

There is no dearth of tools for Unix de- 
velopers, but no software giants such as 
Microsoft are selling (cross-platform) Unix 
tools, either. Consequently, many devel- 
opers use the compilers that come bun- 
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dled with the hardware. Other developers 
use the GNU suite of tools, simply because 
the source code is available and the tools 
are free and available via the Internet for 
virtually every processor. GNU is a project 
of the Free Software Foundation. Still oth- 
ers purchase tools from third parties such 


as MetaWare (Santa Cruz, CA). Overall, 
there are over 300 compiler and language 
products and programming tools and util- 
ities available for the Unix platform. 
Unix initiatives such as PowerOpen—an 
idea initially backed by Apple, IBM, and 
Motorola and now a consortium with more 


Porting to RISC: Not Just a Recompile 


ED PERRATORE 


Т: list of developers porting desktop 
applications from Intel and Mac 
systems to RISC-based platforms is 
growing at a rapid clip. Microsoft’s Win- 
dows NT is the main driving force, ow- 
ing to the clear field left by its competi- 
tors. Desktop flavors of Unix have yet to 
earn widespread confidence. IBM’s 
Workplace OS remains in development. 
And while a number of ISVs (indepen- 
dent software vendors) intend to for- 
mally announce ported Mac applications 
the day Apple announces its PowerPC 
Mac, a native development environment 
has been slow in coming. 

NT also has in its favor the single 
Win32 API, which leaves the door open 
for vendors who develop first for Chica- 
go. But despite Microsoft’s success at 
promoting NT as the platform of choice 
across systems such as Mips Technolo- 
gies’ Mips R4400, DEC’s Alpha AXP 
and, soon, the IBM/Apple/Motorola 
PowerPC, for some [SVs the road to 
RISC is not without its potholes. 

When Mips helped Cadkey (Wind- 
sor, CT) port Cadkey to NT on Mips in 
only 10 days on the heels of Spring 
Comdex 1993, it was a revelation for 
the vendor, which previously sweated 
to release Unix versions of its 3-D CAD 
software 30 to 60 days after the DOS 
version shipped. After exhibiting at the 
Microsoft OEM booth, relates senior 
vice president George Krucik, “We said 
to ourselves, “Why are we doing Unix 
ports? Why are we spending two to four 
months suffering the pains of not being 
able to release our product on multiple 
platforms over a reasonable period of 
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time? This is nuts!" The end result: “In 
the future, we're just not going to do it." 

Krucik, however, called Microsoft to 
task on the absence of a front end match- 
ing that of Microsoft's Intel offering. 
"The Microsoft [Win32] Software 
Development Kit has a Mips compiler, 
but it's not the same as the Visual C++ 
version,” he says. “Unless your compil- 
ers are in sync, you never quite know 
whether any bugs generated are. com- 
piler-based or whether they're yours." 
This uncertainty, he added, has pre- 
cluded Cadkey from moving ahead more 
quickly with production-based software 

` for the Mips platform. Microsoft plans to 
introduce Visual C++ for Mips in the 
first half of this year. Alpha and Power- 
PC versions are slated for the fourth 
quarter. Once those versions become 
available, developers will have a con- 
sistent user interface and code base 
across platforms. 

For Bentley Systems (Exton, PA), the 
development brains behind Intergraph’s 
MicroStation software, early success at 
porting the CAD package to NT on an 
Intel 80x86 did not deter the company 
from waiting out the first versions of 
DEC's Alpha AXP compiler. “They ev- 
idently went through quite a bit of shake- 
out in their tools, and we let somebody 
else be the leading edge on that," said 
executive vice president Barry Bentley. 
Aside from the task of facing two sets of 
compilers, Bentley complained of some 
"pretty significant bugs" they found 
when they did begin the Alpha port. The 
compiler would crash, and early on, a 
program that did compile wouldn't run. 

Once DEC worked out the problems, 
MicroStation became an easy port—ac- 
tually a recompile—from NT on Intel to 
NT on Alpha. The 1.5 million lines of 


C in the program (plus components writ- 
ten in assembly language and in Micro- 
Station Development Language, a pseu- 
do-interpreted C language) required two 
weeks to produce a version that not only. 
ran but could be shown to customers. 

A third developer, Fractal Design (Ap- 
tos, CA), ran into difficulty merely in 
porting Painter 2.0 to the PowerPC to 
run under the ported Apple System 7. 
The biggest problems with early versions 
of the Macintosh on the RISC SDK, says 
chairman of the board Tom Hedges, 
showed up in both the compiler and the 
linker. “The first release of the compiler 
was very slow; it barely worked," he 
said. “And the first release of the linker 
didn't work. It was not capable of linking 
any application." Hedges noted that Frac- 
tal Design's experience would have been 
far more difficult had the company not al- 
ready ported its product to Windows us- 
ing Altura Software's Mac2Win tech- 
nology, which implements the Macintosh 
API on Windows. 

While Apple has since gotten both 
the compiler and linker working to some 
degree, Fractal Design found another 
problem in the linker that, although Ap- 
ple claims it should be corrected by the 
time you read this, would otherwise af- 
fect any product ported to run natively 
under System 7 on the PowerPC. Name- 
ly, that the generic PowerPC 601 opti- 
mizations in the compiler introduced as 
many as two dozen bugs that rendered 
the program unusable. 

“What compounds this problem,” says 
Hedges, "is that whenever you turn the 
optimizer on, it disables all symbols and 
all debugging information. So where 
you might say, 'Gee, there's a bug in 
the compiler. I'1l just get into the de- 
bugger and figure out what it is.' But 
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than 170 members—for the PowerPC of- 
fer a tantalizing vision of a system run- 
ning Unix with the capability of running 
Windows and Macintosh applications in 
emulation; however, all this must wait for 
the delivery of PowerOpen-compliant Unix 
implementations, which will begin to ap- 


pear in June. 

The idea behind PowerOpen is for all 
applications to share a common ABI (Ap- 
plication Binary Interface) and API across 
different PowerPC platforms, allowing de- 
velopers to write to a single set of func- 
tions. Porting, say, AIX applications to 


PowerOpen will require a set of appropri- 
ate libraries, as well as taking account of a 
handful of implementation details such as 
long double variables being 128 bits in 
length. 

Several vendors have signed on to de- 
velop tools for PowerOpen. Tools that pass 


no, you can't do that. You can only use 
very difficult, low-level assembly de- 
buggers, and an assembly debugger with 
no symbols, which makes it almost im- 
possible to use if you turn on any com- 
piler optimization." 

The fix was expected sometime in Feb- 
ruary, but until then, Fractal Design has 
resorted to turning off all compiler opti- 
mization whatsoever for the sake of a pro- 
gram that runs. “That means we're giving 
up a fair percéntage—T' m not exactly sure 
how much—of the potential performance," 
he says of what they hope to make avail- 


able when Apple releases a Mac PowerPC. 
"I'm not happy about that.” 

Of course, in every game there are a 
number of players who sit it out at least 
until the market requires their presence. 
“We don't see a real desktop opportuni- 
ty," said Peter Cohen, a spokesman for 
Lotus Development's desktop applica- 
tions group. In general, desktop produc- 
tivity will naturally carry DOS and low- 
er-end Windows applications first to 
Chicago and then, if the market demands 
it, to NT. Vendors in this group include 
Intuit and Central Point Software, al- 


Developers Committed to RISC 


Mips R4400 (Windows NT) 


Adobe Systems: PostScript, Photoshop 
Arbor Software: eSSbase, eSSbase 
Application Server 

Attachmate: Extra 

Autodesk: AutoCAD 

Cadkey: Cadkey 

Calera Recognition Systems: WordScan- 
OCR 

Computer Associates: CA-Realizer 

Corel Systems: CorelDraw 

DEC: PrintServer for Windows NT 
FutureSoft Engineering: DynaComm/Elite 
Image-In: Image-In-Color Professional 
intergraph: MicroStation 

interleaf: Interleaf 

Lenel Systems international: Media 
Viewer, MultiMedia Works 

MathSoft: Mathcad 

Micrografx: Windows Draw, Designer 
Microsoft: FoxPro, Office (and core 
applications), SQL Server, SNA Server, Visual 
C++, C/C++ for Win32, Hermes, Project, 
Macro Assembler, Object Basic, Visual Basic, 
Works 

Novell: NetWare Client 

Oracle: Oracle7 Server 

Quark: QuarkXPress 

Software Publishing: Harvard Graphics 
Wall Data: Rumba 

Wolfram Research: Mathematica 
WordPorfect: WordPerfect 


Alpha AXP (Windews МТ) 


Arbor Software: eSSbase 

AutoDesk: AutoCAD 

DEC: Print Server for Windows NT, Pathworks 
for Windows NT (client/server versions), 
C/C++, DCE (client/server versions) 
Design CAD: Design CAD 2D, 3D 
FutureSoft Engineering: DynaComm/Elite 
Intergraph: MicroStation 

MathSoft: Mathcad 

MetaWare: C/C++ multiplatform tool 
Microsoft: Office (and core applications), 
SNA Server, SQL Server, Visual C/C++ 
Micrografx: Picture Publisher 

Novell: NetWare Client 

Quark: QuarkXPress 

Wali Data: Rumba 

Wolfram Research: Mathematica 


PowerPC (Workplace 05) 


Quantum Development: Quantum Leap for 
Workplace OS 

Microformatic: Fax PM 
ChipChat-Cawthon Software: ChipChat 
Communications Objects 

Hilgraeve: HyperAccess 

Media Cybernetics: Halo imaging Library, 
Halo Advanced Imaging Library 

The Software Lifeline: Software Lifeline 
(product tine) 

SAS Institute: SAS System 

Ask Group: Ask Windows 4GL 


though the latter intends to provide a na- 
tive Mac PowerPC version of Central 
Point Anti-Virus. 

"We will not build it and wait for users 
to come," said Traveling Software chair- 
man and CEO Mark Eppley of his com- - 
pany's plans to eventually bring its flag- 
ship LapLink to NT on the PowerPC and. 
hold off on Mips, Alpha, or Workplace 
OS on any processor. W = 


3 


Ed Perratore is a BYTE news editor. You can 
contact him on the Internet or BIX at eper- 
ratore@ bix.com. 
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Aci US: 4th Dimension, 4D Server 

Adobe Systems: Photoshop 

Aladdin Systems: Stuffit Deluxe, Stuffit 
SpaceSaver, Stuffit Lite, Stuffit 
InstatlerMaker 2.0 

Aldus: PageMaker, Persuasion, FreeHand, 
Digital Darkroom, Fetch 

Canto Software: Cumulus Image Database 
Claris: ClarisWorks 

Deneba: Canvas 

Fractal Design: Fractal Design Painter, 
Fractal Design PainterX2 

Frame Technology: FrameMaker for 
Macintosh 

Graphisoft Software Development: ' 
ArchiCAD 

Great Plains: Dynamics 2.0, Dynamics C/S+ 
HSC Software: Kai's Power Tools 

Insignia Solutions: SoftWindows for the 
Mac with PowerPC 

Hedo Software: |soDraw 2.0 
Metrowerks: CodeWarrior 

Ray Dream: Ray Dream Designer 

Specular International: Infin-D, BackBumer 
Wolfram Research: Mathematica 
WordPerfect: WordPerfect, WordPerfect 
Works 
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an application compliance test suite will 
offer developers the option of mixing and 
matching different tools (e.g., compilers, 
debuggers, and profilers) from different 
vendors. Third-party tools are expected to 
ship approximately one year after Power- 
Open ships. 


PowerPC: An Attractive Platform 

Strong commitments from IBM and Apple 
to the PowerPC series of processors have 
given it instant credibility among both po- 
tential customers and software developers 
(see "Apple, IBM Bring PowerPC to the 
Desktop” on page 44). Ap- 
ple sells its Macintosh on 
RISC SDK ina prerelease 
version and promises to 
have the final product 
ready by mid-May. This 


PowerPC 


System 7, AIX, B.0.S./X (Bull), 


Alpha AXP 
The DEC Alpha AXP is the highest-per- 
forming RISC processor, with a superscalar, 
superpipelined, 64-bit architecture running 
at 150 MHz and better. The Alpha features 
16 KB of cache memory, divided into in- 
struction and data caches, that funnels into 
a seven-stage integer pipeline and a 10- 
stage floating-point pipeline. The faster and 
more extensively pipelined architecture of 
the Alpha requires a high-quality compiler 
to restructure the source to avoid stalling 
the pipelines with incorrectly ordered in- 
structions. 

NT, OpenVMS, and 


Operating-Systems Support РЕС`5 OSF/1 аге the op- 


erating systems available 
for Alpha-based ma- 
chines, and it is basical- 
ly DEC tools that are 


SDK has Apple's MPW | Workplace 05, 05/2 (IBM), available for creating ap- 
Development System, a | Solaris, Unix plications on these plat- 
PowerPC assembler, a forms (the Alpha com- 
two-machine debugger, a PA-RISC piler in the Win32 SDK 
C/C++ compiler, and a | HP-UX, MPE/iX (HP) is licensed from DEC). 
MacApp framework for 
PowerPC systems. SPARC Other RISC 

One promising third- | Solaris, SunOS Two other popular RISC 
party Mac PowerPC tool platforms are Sun Micro- 


Mips R4x00 


is CodeWarrior from 


Metrowerks (St. Laurent, Windows NT, Unix 
Quebec, Canada), across- | DEC Alpha 
compiling development 

environment containing a 


single-pass C and C++ 
compiler, along with project management 
tools and an object library. A PowerPC 
version will ship in concert with the Pow- 
erPC Macs. Elsewhere, a joint effort is 
also under way at Apple and Symantec to 
provide native PowerPC tools for the Mac 
for delivery later this year. 

IBM’s Programming Systems Labora- 
tory in Toronto, Ontario, Canada, has 
available C and C++, FORTRAN, Ada, 
and Pascal compilers for the RS/6000 and 
PowerPC, as well as class libraries, de- 
buggers, class browsers, and an IDE (In- 
tegrated Development Environment). 

Chip architectures—particularly RISC— 
are becoming increasingly superpipelined 
and superscalar as more features (e.g., on- 
chip cache and branch-prediction logic 
that already are featured in existing chips) 
are introduced. New optimization tech- 
niques will be developed to take advan- 
tage of new architectures. These new tech- 
niques will be more complex and require a 
finer understanding of how the chip oper- 
ates, making the overall job of tool devel- 
opment more difficult. 
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Windows NT, OpenVMS, OSF/1 


systems’ SPARC proces- 
sor and HP’s PA-RISC. 
As mentioned earlier, 
next-generation versions 
of these processors are 
likely candidates for NT. 

Several tools exist for the SPARC ar- 
chitecture, including an Ada Software De- 
velopment Environment from Alsys 
(Burlington, MA), embedded C/C++ tools 
from Cygnus Support (Mountain View, 
СА), and various language compilers from 
Edinburgh Portable Compilers (Edin- 
burgh, Scotland), as well as from SunPro 
(Mountain View, СА), a spin-off of Sun. 

Although PA-RISC is little known in 
PC circles, sales of PA-RISC systems 
achieved a more than 34 percent share by 
revenues of the RISC-system market in 
1993, according to Andrew Allison, editor 
of the newsletter Inside the New Comput- 
er Industry. HP has several software de- 
velopment models for its system, the pri- 
mary one being the host-based model, 
where a customer buys a workstation and 
uses the tools that come with the worksta- 
tion to compile applications. A second 
model involves systems partners who want 
to compile to a different operating envi- 
ronment, as in the case of Convex Com- 
puter, which uses PA-RISC for super- 
computing applications. In this model, the 


partner licenses compiler technology from 
HP and creates development tools for their 
systems. A third model involves the pos- 
sible porting of third-party compilers or 
licensing of HP technology for embedded 
applications. Both SPARC and PA-RISC 
systems generally run Unix-based operat- 
ing systems. 


Outlook for New Tools 

There is no reason to expect the develop- 
ment of new kinds of tools to accommo- 
date RISC architectures. Even compilers 
designed to generate code for multi- 
processor systems will likely have a front 
end that's similar to today's tools. Never- 
theless, some interesting variations on ex- 
isting tools are possible. 

For example, the fact that RISC com- 
pilers tend to perform aggressive opti- 
mizations makes source-level debugging 
ever more challenging. This is because as 
source code is increasingly optimized, the 
resulting code that executes bears less cor- 
respondence to the original code. Recent- 
ly developed debug formats may help par- 
tially by identifying enregistered variables 
that reside in different registers in different 
instruction-code sequences. This is a very 
active area of research, with no easy solu- 
tion in sight. 

Optimizations will continue to become 
increasingly aggressive, according to Kuck 
& Associates' Guardia, particularly as chip 
architectures become more complex. One 
new technique may involve the use of a 
profiler to help determine the best way to 
arrange for branches in code, in effect 
augmenting the branch-prediction logic 
embedded in many RISC processors. 

Ironically, one missing tool is a quick- 
and-dirty, high-speed compiler that could 
be used to create applications quickly. 
Such a tool would be useful in situations 
where performance of the application is 
not an issue or where you simply want to 
prove a point. It would also likely com- 
pile three to five times faster than exist- 
ing tools and appeal primarily to end users. 

The availability of tools used to create 
applications for any given platform is a 
requirement for a platform to prosper. 
Those tools for RISC-based systems ex- 
ist today and will enhance the chances for 
the successful deployment of RISC-based 
systems on the desktop that Intel domi- 
nates. M 


Alex Lane is a Colorado-based writer, speaker, 
and consultant. He can be reached on the 
Internet or BIX ai alane@bix.com. 
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The RISC System/6000 with PowerPC. 
A new kind of power hits the desktop. 


It may come as a shock (breakthroughs 
often do), but the price/performance of our 
latest RISC System/6000° leaves competing 
systems in a cloud of dust. Just compare the 
POWERstation™ 2505 numbers to the Sun™ LX’s. 
Striking, isn’t it? 


The source of this dazzling performance 


is IBM’s all-new PowerPC™ 


chip, a revolutionary pro- 


with our commercial-strength AIX/6000" 
operating system, runs thousands of UNIX" ap- 
plications, from databases like DB2 ORACLE" 
and SYBASE’ to software for accounting, word 
processing and engineering. With Wabi,” you'll be 
able to run thousands of Windows" applications 
on your RISC system. All at blinding speed. 


Along with AIX/60005 versatility comes an 


MODEL IBM 25т HP*718/50*| SUN LX | DEC” 300L 


cessor which, when paired има 16” coo азн федер geen 


openness no other version of UNIX can beat. 
So your POWERstation 250s connect quickly 
and easily to machines from Sun, HP, DEC, and 
of course, IBM. 

In addition to juiced-up performance, 
we're also delivering the first complete DCE 
for advanced client/server solutions. And 


we've brought technologies 


like multimedia and ob- 


“HPhas а 19° display Performance as of 12717793 ject toolkits to the RISC 


domain as well. The flexible financing of 
IBM Credit lets you afford tomorrow’s tech- 
nology today. 

The future will see our PowerPC tech- 
nology in everything from notebooks to super- 
computers. If you want your business to tap 
into that kind of power, call 1 800 IBM-6676, 


ext. 652 today. 


Power for a new age. 


IBM, OB2 and RISC System/6000 are registered trademarks and PowerPC, POWERStation and AIX/6000 are trademarks of 
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PROTECT YOUR SOFTWARE 


NO BUTTON, 
NO ACCESS. 


Dallas Semiconductor is re-shaping the world of software 
protection and distribution control with a new family of 
microchips called Authorization Buttons". 


Put a Lid on It 


We put the lid on software piracy by packaging microchips 
in button-shaped, stainless steel cans. The chips contain 
missing but critical information to make the software run. 
Execution rights are determined by possession of the 
Authorization Button. And thanks to the high-volume, 
low-cost nature of canning, Buttons are the lowest cost way 
to protect software. 


Pick Your Button, Name Your Price 


We offer a variety of Authorization Buttons and features so 
you can select the level of protection and price point 
that are right for you. 


Current offerings include a laser-engraved serial number, 
a memory with an expiration date, and a multi-level, 
password-protected memory. 


Security Continuum 


Encourage the Trial 


With the 051427 Time Button, you can actu- 
ally encourage software trials (and still sleep 
at night). Trial or lease plans can be based on 
calendar time, elapsed time, or the number of 
times an application has been accessed. 
When the trial period that you specify is up, 
the software no longer functions. 
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Snap-in, Snap-Out 

Buttons interface to the PC’s parallel port via the DS1410 
Button Holder. They simply snap in and out. So an 
inexpensive Button can be sent out for a new release, a 
security update, or a lease extension. Each Button Holder 
accepts two Buttons, so your customers don’t have to 
piggy-back dongles to protect multiple packages. 


The future will be a dongleless world. New computers 
that accept Buttons directly, including palm and note- 
books, are being designed at OEM’s today. Buttons are not 
parallel port-dependent. 


Software Protection with Complete 
Compatibility 

Dallas Semiconductor Buttons are compatible across all 
ISA, EISA, and MCA machines — on underpowered 
notebooks as well as the anti-compatible Brand X’s. We 
achieve this total compatibility through microchips that 
are self-powered, unlike other protection devices that must 
draw power from the host machine. 


Made in the U.S.A. 


At Dallas Semiconductor, we design and manufacture our 
own microchips. And we're the only ones in the software 
protection business who do. Sixty intricate process steps 
and a 64-bit unique serial number lasered into each chip 
prevent duplication. 


To learn how to button down your software, give us a call. 


Telephone: 214-450-0448 


FAX: 214-450-3715 
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Justifying NT 


NT Advanced Server and SQL Server for NT let you deploy file and database 
servers over a range of RISC and CISC platforms 


JON UDELL 


f Windows NT could run everywhere, from laptops 

and desktops to applications servers and file servers, 

Chicago would still be just a city in Illinois. No one 

at Microsoft pretends that cramming Win32 into a 
4-MB procrustean bed—the Chicago design goal—yields 
optimal results. Sadly, most PCs today ship with just 4 
MB of RAM—too little, really, for Windows 3.1. Even 
when new systems default to NT’s required 16 MB (per- 
haps by 1995), most of the tens of millions of previously in- 
stalled desktop systems will remain unable to run NT. That 
inescapable reality will shape NT’s role in the enterprise for 
the next few years. 

Some companies will ante up and deploy NT to the 
desktop anyway, just as some have done with OS/2 and 
desktop Unix. Why? Everyone’s mission is critical; down- 
time is unacceptable; multitasking matters; and real oper- 
ating systems pay back the investment required to run 
them in ways that are hard to quantify on the comptrol- 
ler’s spreadsheet. When Win32 versions of BYTE’s line- 
of-business applications arrive, I'll be the first to argue 
that we should run them on NT, not Chicago. Then, when 
I lose that argument to the finance peo- 
ple, Pll make a more modest proposal 
that defines which systems should run 
NT and why. 

Today, you have two important op- 
tions. First, Windows NT Advanced 
Server 3.1, the latest in a long line of 
SMB-/NetBIOS-based LAN operating 
systems from Microsoft, offers a capa- 
ble, attractively priced alternative to 
NetWare. Second, Windows NT 3.1, 
without the full LAN operating-system 
capability of Advanced Server, is a fine 
platform for server applications such 
as Oracle and SQL Server. In these sce- 
narios, NT delivers robustness, con- 
nectivity, ease of installation and use, 
RISC and multiprocessing support, 
threaded multitasking, manageability, 
and a 32-bit Windows-compatible API. 
On paper, none of the competitors— 
OS/2, Unix, and NetWare—can match 
NT feature for feature. In reality, each 


is supported by the type of sophisticated infrastructure that 
comes from years of deployment in various niches. 

In evaluating NT for production use, I wanted to an- 
swer two questions. First, is it the right database-server 
platform? Second, is it the right LAN operating system? 
The short answers are yes and no, respectively. The long an- 
swers are, naturally, more complex. Before diving in, I'll 
explain how the evaluation worked. 

NSTL supplied two kinds of benchmarks—SQL database 
tests and file-server tests. The file-server tests, conducted at 
NSTL, pit NT Advanced Server against NetWare and LAN 
Server on a uniprocessor Intel machine. The SQL tests, 
performed jointly at NSTL and BYTE, compare the OS/2, 
NLM (NetWare loadable module), and NT versions of SQL 
Server on uniprocessor Inte] hardware. They also assess 
SQL Server for NT on uniprocessor Mips and Alpha ma- 
chines and on a multiprocessor Intel box (see the text boxes 
“How We Tested SQL Server on NetWare, OS/2, and NT" 
on page 150; "SOL Server for NT on CISC and RISC" on 
page 158; and "LAN Operating-System Testing" on page 
164 for discussions of the benchmark results). 

In addition to quantitative testing, I worked extensively 
with NT Advanced Server and SQL Server in a production 
environment—B YTE's own editorial LAN. Our mix of 
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One of NT's strengths 15 its ability to run on RISC-based hardware such as the Alpha-based DEC AXP 150 and the 
R4400-based SGU/Mips Magnum. 
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How We Tested SQL Server on NetWare, 
05/2, and NT 


CHARLES VOGT 


STL's database-server tests mea- 
sure the speed of transactions and 
queries against a database of 
books, authors, orders, payments, 
and shipments. In the tests, the three 
SQL Server/operating-system combina- 
tions were tested on the same hard- 
ware—an IBM PS/2 Model 95 config- 
ured with 32 MB of RAM and a pair of 


IBM 400-MB SCSI drives—one for the 
database, and one for the transaction log. 
The tests were both transaction- and 
query-oriented. 

Each transaction test stresses the data- 
base server in a different way. For ex- 
ample, the multitable selects make the 
order-entry tests fairly processor-inten- 
sive. The payments tests, which feature 
simple record-selection criteria and in- 
place updates of existing records, are by 


SQL SERVER ON NETWARE, 0S/2, AND NT: TRANSACTIONS 


16 MB OF RAM 


SYBASE 
SQL SERVER 


One station 
ISBN order 
Author order 
Title order 
Payment 
Shipment 


Six stations 
ISBN order 
Author order 
Title order 
Payment 
Shipment 


-12 stations 
ISBN order 
Author order 
Title order 
Payment 
shipment 


24 stations - 
ISBN order 
Author order 13.7 
Title order 11.4 
Payment 0.8 1.1 
Shipment 3.8 2.9 


System: IBM PS/2 Model 95 (a 33-MHz 486DX with 32 MB of RAM, мо ІВМ 400-МВ SCSI hard drives, and an IBM 


SCSI drive controller). 


Numbers represent average response time in seconds. 


Red = best. 


150 BYTE APRIL 1994 


MICROSOFT 
SQL SERVER 4.2 
NLM FOR NT 


13 MB OF RAM 


MICROSOFT MICROSOFT 
SQL SERVER 4.28 


FOR 05/2 FOR NT 


1.8 1.5 
2.4 2.0 
2.0 1.8 
0.2 0.2 
0.5 0.4 


2.3 2.7 
3.6 4.0 
3.9 3.9 
0.2 0.3 
1.0 1.1 


5.3 5.3 
7.1 7.0 
8.0 6.9 
0.4 0.6 
1.9 2.1 


11.6 10.9 
15.3 15.9 
15.8 15.5 
0.7 1.1 
3.9 4.2 


SQL SERYER 4.2 


contrast more disk-intensive. The trans- 
action tests consist of the following: 


ISBN Order. The test program generates a 
random ISBN number, selects the book, 
and identifies the author using a three- 
table join. 


Author Order. The program generates a 
list of authors using the LIKE operation. 
After the user selects an author, the pro- 
gram generates a list of titles by that 
author. 


Title Order. The test program selects 
book titles using a partial title key 
and the SQL LIKE operator. It se- 
lects a title from those returned and 
retrieves additional information 
from that book's record. 


Payment. The test program gener- 
ates a random order number and 
then selects an order record and its 
corresponding entries and updates 
the order record. 


Shipment. The program finds the 
lowest order number for an un- 
shipped order. It selects the order 
record for that number and all cor- 
responding entries, and the order 
record and the entry records for 
book records with ISBN numbers 
that correspond to the selected entry 
record. 


The query tests quantify a serv- 
er's ability to handle the types of 
information requests you see in a 
corporate environment. The tests 
consist of the following: 


| Query 1. This is a single-table query 
with range search. The test program 
retrieves order number, customer 
name, payment status, and shipment 
status for a range of ZIP codes. The 
query returns approximately 2000 
rows. During the six- and 12-user 
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tests, one-third of the users execute this 
query while the others execute payment 
transactions. 


Query 2. This single-table query is based 
on a list of values. The test program re- 
trieves an order number, customer name, 
payment status, and shipment status for a 
list of 100 order numbers generated at 
random. During the six- and 12-user tests, 
one-third of the users execute this query 
while the others execute payment trans- 
actions. Note: NT would not process this 
query. The list of 100 order numbers cre- 
ates a long SQL statement; NT truncated 
that statement, and the query failed. Thus, 
we didn’t report results for this test. 


Query 3. This test uses a three-table join. 
For a range of ISBN numbers, the query 
lists the book title, the quantity in stock, 
the number shipped, and customers who 
have ordered each book. The 
ISBN numbers, generated at 
random, span 500 values. Dur- 
ing the six- and 12-user tests, 
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the program executes an outer join be- 
tween the book table and entry tables. 
During the six- and 12-user tests, one- 
third of the users execute this query 
while the others гип order transactions. 


About the Results 

For transactions, the NT version was a 
clear winner. For queries, the NLM 
(NetWare loadable module) version and 
the NT version both exhibited very good 
performance. The OS/2 version did rel- 
atively poorly, even when compared to 
a cache-constrained NT. 

Why did we use OS/2 1.3? SQL Serv- 
er for OS/2 remains a 16-bit application, 
and Microsoft recommends OS/2 1.3, 
rather than OS/2 2.1, as the best operat- 
ing system on which to run it. Since 
OS/2 1.3 could use only half the RAM 
on the Model 95, that left at most 13 MB 
of RAM for SQL Server. So we ran the 


SQL SERVER ON NETWARE, OS/2, AND NT: QUERIES 


NT tests twice—once with the standard 
16 MB of RAM and once with 13 MB. 

SQL Server for NT obtains a high 
cache-hit ratio on our test (approxi- 
mately 98 percent), even with 24 active- 
client sessions. When the amount of 
memory allocated to SQL Server is set 
the same on NT and OS/2 1.3, the two 
versions perform similarly on the trans- 
action-processing tests. The NT version 
performs better on queries, however. 
One explanation may be its more so- 
phisticated use of threads. Another rea- 
son may be that it incorporates some 
query optimization that appears in Sy- 
base System 10 but is not present in the 
OS/2 (or NetWare) versions of SQL 
Server. W 


Charles Vogt is manager of performance 
testing at NSTL. You can reach him on the 
Internet or BIX at editors bix.com. 


f 16 MB OF RAM 13 MB OF RAM 
one-third of the users execute 
mri sy Жык SQLSERVER SQL SERVER 4.2 SOL SERVER 4.2B SOL SERVER 4.2 
ecute order transactions. nk FÜR NT FOR 0$/2 - SR NT 
Query 4. This test uses a five- 
le join. For a range of or- | 21° User 
аре) Б Query 1 6.80 10.43 11.48 10.20 
der number values, the pro- | се.» 24.00 15.46 17.57 16.40 
gram lists the customer name, | Query 4 51.10 28.22 46.49 31.10 
all books ordered, and each | Qs 7.60 5.30 5.45 5.20 
book's authors. The highest 
order number, generated at | Sixusers ALS l 
random, falls within 200 val- Query 1 8.00 21,16 27.22 26.30 
ues of the lowest order num- Payment with query 0.70 0.48 0.52 0.40 
ber. Because no values are se- Query 3 36.10 39,86 129.46 76.50 
lected that are updated by ISBN order with query 3.20 2.91 7.38 3.40 
transactions, background trans- | Query 4 56.40 40.16 74.87 50.40 
actions are not run with this Query 5 | 9.40 10.39 10.12 9.90 
query. ISBN order with query 5.50 12.93 38.23 15.20 
| 12 users ! n 
Query 5. The final query isa | Query 1 13.20 44.22 54.63 55.70 
grouped query with an outer | payment with query 1.30 0.86 0.88 0.70 
join. For a range of ISBN | query3 60.20 112.11 328.62 157.00 
numbers, the program lists the | ISBN order with query 5.40 6.36 41.66 10.40 
total number of orders placed | Query 4 76.00 74.47 179.24 86.80 
for that book, the total num- | Query 5 12.30 17.33 19.45 16.70 
ber of books ordered, and the ISBN order with query 43.60 74.99 115.71 69.50 


total cost of the books ordered 
for all books with two or few- 
er orders. To include those 
books with no orders placed, 


System: IBM PS/2 Model 95 (a 486DX/33 with 32 MB of RAM, two IBM 400-MB SCSI hard drives, and an IBM SCSI controller). 
Numbers represent average response time in seconds. 
Ried = best. Blue = warst. 
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HUMMINGBIRD, 
THE STORY ON 
PC X-SERVER 
STABILITY IS 
THAT THERE'S 
GOOD NEWS, 
AND THERE'S 
GOOD NEWS. 


PC X-Server software is called stable and robust 
when it is absolutely compatible with your environment 
and applications, complies with the toughest standards, 
and performs flawlessly at the highest possible level. 

The good news is that's a perfect description of 
Hummingbird eXceed. All-platform compatibility, high 
performance, and technical superiority have made 
eXceed the winner in every independent evaluation, and 
earned the respect of the industry's largest user-base. 

The other good news is that with Hummingbird, 
you get this proven stability in a feature-rich, easy-to-use 
package that is perfectly compatible with a vast range 
of applications. 

If you'd like to see just how stable a PC X-Server 
can be, call 1-905-470-1203. We'll make sure you get 
the latest news. 


HUMMINGBIRD 
Open the X-Window Wider. 


Circle 269 on Inquiry Card. 
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DOS, Windows, Mac, and NetWare sys- 
tems typifies what you'll find in many cor- 
porations today. My work in converting a 
homegrown FoxPro contact manager into 
client/server form and fielding it on our 
LAN convinced me that NT is ready for 
prime time as an applications server and 
that SQL Server leverages NT’s strengths. 
When I evaluated Advanced Server as an 
alternative to NetWare, considering its 
pros and cons for DOS, Windows, and 
Mac users and for network administrators, 
the picture that emerged was cloudier. 


NT as Database Server 


For the qualitative evaluation, I ran SQL 
Server 4.2 for NT on four machines. The 
version that ran on RISC hardware—an 
SGI/Mips Magnum and a DEC AXP 
150—was beta code, scheduled to ship in 
final form in late January, just after com- 
pletion of this review. For that reason, take 
the benchmark results for the Mips and 
Alpha systems with a grain of salt. The 
version that ran on the Intel platforms— 
a Compaq Proliant and an Everex Step 
486/50—was the shipping version. 

The reliable sameness of NT and SQL 
Server across this range of processors and 
system architectures represents a stunning 
accomplishment. That portability, along 
with SQL Server's 32-bit addressing and 
NT’s 64-bit file pointers and disk-span- 
ning capability, means you can bring near- 
ly unlimited resources to bear on data man- 
agement. 


Matching Up 
NT and SQL Server are a natural match 
in many ways. Under 16-bit OS/2, SQL 
Server can’t make optimal use of threads, 
according to Microsoft. The limit of 53 
threads per process made it impractical to 
assign one thread to each user connection. 
Instead, a single OS/2 thread services all 
connections, and SQL Server schedules 
simulated threads within the context of 
that worker thread. Under NT, however, 
SQL Server uses a pool of worker threads. 
This approach leverages native NT sched- 
uling services and ensures even distribu- 
tion of work across multiple processors in 
SMP (symmetric multiprocessing) sys- 
tems. OS/2 2.x’s per-process (and sys- 
temwide) limit of 4096 threads will support 
the same approach, but neither the 32-bit 
OS/2 version of SQL Server nor the SMP 
version of OS/2 2.x is yet available. 

NT simplifies the management of SQL 
Server in many ways. With respect to SCSI 
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peripherals, for example, NT users today 
enjoy many of the benefits that Chicago 
users with Plug and Play hardware will 
enjoy tomorrow (and that Mac users have 
taken for granted for years). NT’s boot- 
time procedure for enumerating devices 
on a SCSI bus and recording information 
about them in the system registry was in 
fact the model for Chicago’s similar mech- 
anism. The payoff, for me, came when I 
ran the NSTL tests, which require that the 
test database and its transaction log reside 
on separate disks. Adding a second disk 
to the Alpha machine and then moving it 
to the Mips machine was a trivial exer- 
cise. Because NT’s Disk Administrator 
can shuffle drive letters around—a terrific 
convenience—I was able to make the disk 
show up as drive F on both machines, and 
thereby avoid changing drive letters en- 
coded in SQL scripts and batch files. 

The ability of NT to stripe data across 
physical disks (and of Advanced Server 
to stripe with parity) means that you no 
longer have to juggle SQL Server disk de- 
vices and segments to spread out the I/O 
load. Managing SQL Server storage at the 
segment level is complex and scary. Cre- 
ating stripe sets with Disk Administrator is 
child's play. 

The instrumentation built in to NT— 
hundreds of counters that continuously 
measure the vital signs of processes, disks, 
memory, cache, network transports, and 
other system objects—reports a wealth of 
data that you can use to analyze the per- 
formance of an NT system using the NT 


SQL Server for NT 


PROS 
* Employs multiple clients and protocols 
* Supports ODBC 


* Automatos data administration with Object Manager 


CONS 
* Poor backup capabilities 
e ii-matched security with operating system 


Performance Monitor utility. The mecha- 
nism is open to applications, and SQL 
Server uses it to report its own statistics 
to Performance Monitor in the same way 
that system objects do. This integration of 
system and application performance data 
can yield crucial insights. 

You can use Performance Monitor to 
know, not merely guess, what SQL Serv- 
er' s optimal memory allocation should be 
for a given NT configuration. You can 
even use Performance Monitor to set alerts 


(1.e., thresholds on system or application 
counters) and specify commands that run 
in response to the triggering of those alerts. 
NT's sophisticated and unified approach to 
monitoring, though not widely recognized, 
contributes mightily to its mission-criti- 
cal capability. 


Getting Connected 

NT comes out of the box ready to run three 
network protocols: NetBEUI, IPX/SPX, 
and TCP/IP. (Advanced Server adds a 
fourth—AppleTalk.) SQL Server puts that 
flexibility to good use. The ability to com- 
municate using multiple IPC (interprocess 
communications) mechanisms over mul- 
tiple transports was formerly available in 
the form of SQL Server “integration kits” 
for NetWare and Vines. Those capabilities 
are now bundled with NT. 

Of the most interest to me was the abil- 
ity to support some DOS, Windows, NT, or 
OS/2 clients using named pipes over Net- 
BEUI and other protocols—simultaneous- 
ly—using SPX sockets. The target audience 
for my test application included Windows 
for Workgroups nodes running NetBEUI 
and plain Windows 3.1 nodes running 
IPX/SPX. SQL Server made deployment a 
snap. The client software’s installer let me 
pick the Net-Library I needed in each case. 
It was not always this easy to field a SQL 
Server application in a predominantly Net- 
Ware environment like ours. 

My only gripe is that Microsoft doesn't 
bundle the Mac client components. Mac 
(and Unix and VMS) clients can talk to 
SQL Server using TCP/IP sock- 
ets, but to make this happen you 
need versions of DB-Library (the 
SQL Server API) and Net-Library 
available only from Sybase. 

SQL Server also now comes out 
of the box ready to support ODBC 
(Open Database Connectivity) 
clients. This is irrelevant to the 
SQL Server version of the NSTL 
benchmark, which is written to 
DB-Library and makes extensive 
use of stored procedures, but it isn't irrele- 
vant to me. Unlike the benchmarks, the ap- 
plication I built is purely generic; the tool I 
used to construct it, Coromandel Industries' 
Integra Visual Database Builder, talks only 
to ODBC. In choosing that tool, I traded 
advanced back-end features for flexibility; 
thus, I can point the application not only at 
other servers (e.g., Oracle and Informix) 
but also at dBase or FoxPro files—an option 
that creates interesting possibilities. Any 
client application for NT SQL Server can 


"BEST OVERALL" & "HIGH QUALITY" 


"The 15-inch (SCEPTRE) CC-615GL distinguished 
itself with top-flight screen quality, below average 
cost, and the best scores for its monitor class in 
both the power conservation and distortion tests. " 

BYTE/NSTL Lab Report, January 1994 


more than 30 brands tested such 
as NEC, IBM, Mitsubishi, Zenith & Epson, 
SCEPTRE CC-615GL scored the highest 

as the BYTE BEST choice in both Best 
Overall and High Quality categories 

for general business applications. 


Win 


SCEPTRE 15-inch Line 


CC-615 MPU 

CC-615G MPU, EPA Green 
CC-615L MPU, MPR-II 

CC-615GL MPU, MPR-Il, EPA Green 


Available from SCEPTRE are a full-line of 
quality displays ranging from 14-inch 
monochrome TTL to 21-inch ultra-resolution 
color monitors, with Low Radiation (MPR-II) 
and EPA Energy Saving options. Contact 
your local SCEPTRE dealer today for more 
information. 


In an effort to protect the Monitor Lizard such as 
Brutus, pictured right, SCEPTRE donates a portion of 
ils proceeds to the Center for Reproduction of 
Endangered Species (CRES), a division of the 
Zoological Society of San Diego. 


DISTRIBUTED BY 


SCEPTReE S- p Tech Data 


CORPO f 


1-800-237-8931 


SCEPTRE TECHNOLOGIES, INC 714-993-9193 FAX 714-993-2997 


© 1994 Copyright SCEPTRE Technologies, Inc. All Rights Reserved. All product and brand names are trade marks or registered trademarks of their original owners. 
The Energy Star emblem does not represent EPA endorsement of any product or service. 
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run locally on LAN-attached nodes, or re- 
motely оп a node that dials in to NT's Re- 
mote Access Service. With ODBC, there’s 
also the possibility of stand-alone use. If 
you export SQL Server data into, say, dBase 
or FoxPro files, an unconnected client can 
simply switch ODBC drivers and use the 
same application to access the snapshot data 
for read-only purposes. 


Managing the Data 

To make SQL Server’s high-performance 
engine hum, administrators traditionally 
had to climb under the hood and monkey 
around using rather primitive tools. That 
began to change when version 4.2 provided 
SQL Administrator, a graphical tool for 
OS/2 and Windows that you use to create. 
mirror, and modify storage devices; as- 
sign databases and transaction logs to stor- 
age devices; manage users and groups; 
configure SQL Server options; and issue 
queries. The NT version of SQL Admin- 
istrator adds a few enhancements. For ex- 
ample, the query tool can now graph query 
Statistics (e.g., scans and logical and phys- 
ical reads) and display a graphical sum- 
mary of the query plan. 

The big news, though, is the new SQL 
Object Manager, a real Swiss Army knife 
for managing data. (Incidentally, it is also 
available with the 4.2b upgrade of OS/2 
SQL Server.) You use Object Manager to 
create and manage tables, indexes, keys, 
views, triggers, and stored procedures and 
to assign permissions to these objects. 

One powerful feature that I put to use in 
my application is the ability to generate 
triggers: special stored procedures that 
fire on update, insert, and delete events. 
This let me enforce referential integrity 
between tables in a nearly automatic way. 
Object Manager makes setting up prima- 
ry key/foreign key relationships a point- 
and-click affair, but it relies on triggers 
to cause changes to ripple from one table 
to another. 

My simple contact manager, for exam- 
ple, uses company and contact tables re- 
lated by a company-name key. When I 
asked Object Manager to create a new up- 
date trigger for the company table. it found 
the related contacts table and wrote the 
half-dozen lines of Transact-SQL neces- 
sary to synchronize the two tables. As a 
result, when I rename a company, all the 
related contact records snap instantly into 
place in the master-detail view that my 
application presents. If you've solved this 
kind of problem in a navigational database 
like FoxPro, you'll appreciate the economy 
156 
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with which SQL Server’s triggers express 
the same logic. And if you’ve written trig- 
gers yourself, you'll love the fact that Ob- 
ject Manager automates the task. 

Is the lack of true declarative referen- 
tial integrity a serious flaw? In that reli- 
gious debate, I side with the Microsoft/ 
Sybase camp. Users tell me they want 
changes logged and business rules en- 
forced when transactions occur, With trig- 
gers, you can write the code to do these 
things in a server-based, application-inde- 
pendent way. 

Object Manager also tracks object de- 
pendencies, so you can select a table and 
list the triggers and stored procedures that 
refer to it or, conversely, select a stored 
procedure and list the tables it refers to. 
In addition, Object Manager can write out 
the SQL scripts that define all the objects 
in a database. It even wraps a graphical 
shell around the venerable BCP (bulk copy 
program)—which imports and exports 
BCP-formatted and comma- or tab-de- 
limited ASCII data. An early beta version 
dangled the promise of support for other 
formats, such as dBase, FoxPro, and Ac- 
cess, but unfortunately, these didn’t make 
the cut. 


Hands On 

With SQL Server installed on NT, it took 
just a couple of days to build my test ap- 
plication, dividing my time about equal- 
ly between server-side and client-side 
chores. I’ve been using the application 
ever since, because it’s faster and more 
convenient than its FoxPro predecessor. 
SQL Server's newfound ease of use, and 
Coromandel's first-class application build- 
er, made the development task vastly more 
approachable than it was even just a year 
ago. The barriers to client/server develop- 
ment are crumbling; it’s fast becoming a 
game the average corporate programmer 
can play and win. I’m excited by the new 
vistas NT SQL Server opens up, but there 
are still a few items on my wish list. 

For starters, backup and recovery pro- 
cedures remain rather primitive and do not 
integrate with the (also rather primitive) 
backup facility of NT. NT needs some- 
thing like Novell’s Storage Management 
Services architecture. 

While I'm wishing, how about an agent 
that can digest SQL Server's diagnostic 
data and form useful recommendations? 
Interpreting Performance Monitor screens 
usefully requires a lot of expertise. The 
same holds true for the output of Show- 
Plan, a utility that lets you view the delib- 
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erations of SQL Server's cost-based query 
optimizer. Moving some of that expertise 
into software would be a tremendous boon. 

SQL Server and Advanced Server work 
together on security matters, but not as 
well as I'd like. The rules governing user 
names differ between the two systems, and 
smoothing out those differences proved 
tricky. Synchronizing the database and 
network directories requires manual in- 
tervention; new users added to an NT 
group don't automatically show up in thc 
corresponding SQL Server group, and 
there's no link to the NetWare bindery. 

There's also a quirk in the Sybase/Mi- 
crosoft client software that needs fixing: 
Only one database cursor can be active 
per client connection. The problem showed 
up when I implemented a two-table, mas- 
ter-detail view. When a query against the 
master table returned hundreds of records, 
the dependent query against the detail table 
was slow to respond. According to Coro- 
mandel, that's because the client software 
can't keep both cursors simultaneously 
active. By constraining the master result 
set—which was the right thing to do any- 
way for my application—I solved the per- 
formance problem. But the underlying lim- 
itation shouldn't exist. 

Despite these details, NT SQL Server 
gets an emphatic thumbs-up from me. 
Client/server computing, RISC, and mul- 
tiprocessor systems have been dry seminar 
topics for too long. With a platform like 
NT and an application like SQL Server, 
they come alive as practical technologies 
that you can apply today in the enterprise. 


NT as File Server 


With the advent of Windows NT 3.1 and 
Windows for Workgroups 3.11, Microsoft 
has standardized on a rich workgroup foun- 
dation. Peers in a Windows workgroup 
can share files, printers, and clipboards 
over NetBEUI, IPX/SPX, or TCP/IP and 
exchange mail using simple MAPI. (For 
more on the use of routable protocols with 
NT, see “Wide-Area Windows Network- 
ing," January BYTE.) NT and Windows 
nodes are equal partners in workgroups 
and communicate effortlessly across the 
16-bit/32-bit divide. Other network ser- 
vices available to 16- and 32-bit applica- 
tions include named pipes, NetDDE, Win- 
dows sockets, mail slots, and the WNet 
APIs used to browse for, connect to, and 
share resources. This common substrate 
contains much of the capability that LAN 
Manager formerly provided. continued 


NUMBER 3 — APPLICATIONS 


If you buy a Macintosh 
today, can you upgrade it 
tomorrow? In many cases, 
yes. Just look for the 
"Ready for PowerPC up- 
grade" sticker on the box. 


On average, a Macintosh 
with PowerPC technology 
achieves two to four times 
the performance of 68040 
and 80486 machines run- 
ning the same programs. 


If you use applications 
that do floating-point 
mathematical calculations, 
your performance levels 
could be up to ten times 
those of the same pro- 
gram running on a 68040 
machine — and several 
times faster than the 
fastest Pentium system — 
based computers. 


A Macintosh with PowerPC 
offers unprecedented 
compatibility between 
Macintosh, MS-DOS and 
Windows, thanks to an 
emulation program called 
SoftWindows, which 
licenses Windows code 
from Microsoft. 


For more information about 
Macintosh with PowerPC, 
call 1-800-732-3131, ext.150. 
We'll send you a free copy 
of PowerPC Technology: 
The Power Behind the Next 
Generation of Macintosh 
Systems. In Canada, call 
1-800-665-2775, ext. 910. 


The new family of Macintosh? computers with PowerPC" : 
chips will run virtually all Macintosh system-based software : 
and most current programs for MS-DOS : 

and Windows operating systems, So no : 

matter what computing environment : 

: means you'll have more time to create and refine your work, 
to a more powerful desktop computer with- : 


youre working in now, you can migrate 


out losing your investment in your current software. 
But the real benefit of PowerPC technology will be seen : 
with new applications optimized to take ad- 


ACCELERATED FOR POWERPC 
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What will the advanced capabilities of native applications 
mean to you? You'll spend significantly less time waiting for 
your computer to redraw or recalculate or re-anything. That 


to apply new concepts, to test options. 
You can also expect to see new kinds of applications — 
: software that is both more intelligent and easier to use. 
Developers will be exploring new fea- 


s will ; à adn 
vantage of the chips advanced capabilities. a a ل“‎ tures in areas such as intelligent help, 3-D 
-—À М кама : : Р Н A 
These applications, often called native | technology pi virtually al of | design, video, animation, speech recogni- 


applications, will offer two to four times the | Jour existing Macintosh system- | tion and text-to-speech conversion. 
. based programs, tbe real benefit of | ‚ 
performance of programs available for ће | PowerPC will be with applications Many of these new functions simply 


fastest Macintosh computers today. Devel- |  9Pfimized to take advantage of the | wouldn't be practical without the superior 
chips advanced capabilities. 


opers writing native applications say that | Afore tban 50 of these native applica- | processing capabilities of a RISC chip and 


these applications perform at levels better 


than their Windows counterparts running on 

Intel Pentium system—based computers. — — 
клары Жаке ee om 
Major developers on board. Dimensions 


Right now, the worlds leading devel- dr 


opers are updating their most popular and Fs 
naga. оор 

memory-intensive programs to take full Adobe 
advantage of PowerPC technology. Premiere 
In fact, Apple has been working close- F И 


ly with more than 200 major third-party Aldus 
developers since 1992 to create powerful y^ 


new versions of their applications. Sketch! 

And since software development kits | „Сат, 
became widely available in January, hun- | Fractal Design 
dreds of additional developers have begun - 
the move to PowerPC. 

PowerPC technology enables them to 
incorporate new levels of speed and func- 
tionality into their applications for the Macintosh з 
system. Developers everywhere are eager to ex- 
ploit these new capabilities. 


tions will be available in the first : А : 
half of 1994. Here are some of them: innovative Macintosh technology. 
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МЕ Пп аана 
а Solutions The new generation of Macintosh 
Wirdous 


^ computers will be the first personal com- 
En | puters with RISC (Reduced Instruction Set 

E 4 Computing) chips —ultra high performance 

Specular chips that were previously available only in 
лиш 


workstations. 

Fo (In fact, many workstation devel- 
VideoFusion Opers are now writing applications for the 
— Macintosh platform for the first time) 
WalkTbrough RISC chips are smaller and less com- 


mutinat y | Plex than comparably powered CISC chips, 
WordPerfect so they cost less to produce—which means 


WordPerfect | that Macintosh computers with PowerPC 
technology can offer a significant price/ 
performance advantage. But more impor- 
j tant, they'll give you an wr 
MA new kind of power. 


Mis. The power to be е& 
your best D C may 
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states for the ADDs. IBM says this opti- 
mization really pays off in reduced over- 
head, because almost every 80x86 in- 
struction affects some kind of flag. 

Finally, the IST stores the translated and 
optimized blocks of code in its special 
memory cache for execution. Soon the 
cache holds the referenced sections of the 
original program, reducing the need for 
further discovery and optimization. Amaz- 
ingly, all this analysis, optimization, and 
code generation happens on the fly, while 
the program is running. 

IBM says the IST currently delivers the 
SPECint performance of a 486DX/33 CPU 
when running on a PowerPC 601 proces- 
sor, approximately one-ninth the perfor- 
mance of native code on the PowerPC. 
With further refinements, the goal is one- 
third the performance. Future versions of 
the IST might spawn a separate thread that 
continues to optimize the cached code, 
even while the discovery and translation 
steps are executing on another thread. 

One-third to one-ninth of the original 
CPU performance may not sound impres- 
sive, but remember; it's worst-case emu- 
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lation: pure 80x86 code that doesn’t call 
high-level API routines. Ironically, Win- 
dows programs may run faster than DOS 
programs under this kind of emulation. 

The IST is new technology that will 
probably show up later this year in IBM’s 
version of Wabi. The IST may also appear 
in future RISC versions of IBM's Work- 
place operating system. 

Although Insignia and IBM are making 
great strides with code caching, the idea 
may not work as well when it's applied to 
other platforms. Dave McMillen, who is 
manager of software technology for An- 
dataco, says code caching isn't nearly as 
effective when emulating the Mac. As a 
legacy from the days when the Mac had 
only 128 KB of RAM, Mac programs use 
a great deal of indirection to shuffle blocks 
of code and other resources around in 
memory. If an emulator translates, caches, 
and attempts to use this code later, it may 
find that references to memory addresses 
are no longer valid. The cache would have 
to be flushed and the code retranslated. 
These cache misses happen so often, says 
McMillen, that little or nothing is gained. 
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than did the competition.” 


"Beyond the basics, Check/It PRO reports on detailed drive mapping 
with suitable disk controllers and on the kind of UART your senal ports 
are using. Adding to Checkv'It PRO's appeal is a set of benchmark com- 
parisons that allows you to make sense out of the numbers that the bench- 
marks produce. If you get the SysInfo package and have any interest in 
diagnostics, you should consider the bundle of SysInfo & Tests and 


Tools.” 


“Quality of information is the key to a good reporting tool. As such, the 
program of choice for DOS users is TouchStone's Check It PRO." 


Copynghi ©1903 TouchSione Sofware ALL FIGHTS RESERVED Checkit is а regastered traóemark and ће Quaity Tesled Seal is a trademark of TouchStone Software Corp. Huntingion Beach. СА 


Get with the PROvram! 


“TouchStone Software 's $100 Check/It 
PRO: SysInfo is the closest thing this 
category has to perfection. " 


We Couldn't Have Said It Better Ourselves... 


"It made no errors reporting on either of our test systems, and it provided 
more detailed information on many hardware items in our test bed PCs 


Nevertheless, Liken does take advan- 
tage of other on-the-fly techniques to boost 
performance. The approach is becoming 
more and more commonplace, and pro- 
grammers who are experienced in writing 
compiler back ends are becoming a fre- 
quent sight in the labs of emulation devel- 
opers. 

Optimized compiler technology holds 
even more promise for the future. As mi- 
croprocessors keep getting faster, emula- 
tors will benefit not only from linear gains 
in brute force, but also from the addition- 
al on-the-fly optimizations that become 
possible. And as APIs mature and encom- 
pass more of the same high-level func- 
tions, translations from one library to an- 
other will become more straightforward. 

Someday soon, you may be able to walk 
into a computer store blindfolded, pick a 
software package off the shelf, and be sure 
it will run on your computer—no matter 
what kind of computer you prefer to use. Bl 


Tom R. Halfhill is a BYTE senior news editor 
based in San Mateo, California. You can reach 
him on the Internet or BIX at thalfhill@ bix.com. 


— PC Magazine, July 1993 
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THERE'S NOTHING LIKE IT. 


The IndyCam™ color digital camera —— 77 alt I 


is standard equipment; the most sens- 
ible input device for the visual world. 


"m odi comes complete with all the 
"hardware you need for media-mail and 
video conferencing. 


Run the world’s best software for image 
processing, CAD/CAM, chemistry, GIS, 
CASE, and more. 


Work in the first true multimedia | 
interface — the Indigo Magic™ User ~ 
Environment — and merge 3D, blistering 


2D graphics, audio, video, and text. 
Achieve almost reckless speed with a 


o 150MHz R4400™ or 100MHz R4000® 
processor and a true 64-bit architecture. 


It runs applications for every major 
platform: Windows/DOS, Mac, and 
UNIX — all simultaneously. 


Despite a wafer-thin profile, INDY is 
packed with audio, video, and 2D and 
3D subsystems, yet still has plenty of 


t oer room for option cards. 


T'S LIKE EVERYTHING ELSE. 


If you've ever used a Mac® or 
Windows® you'll feel righ & 
at home with the intuitive 

Indigo Magic user interface. 


Built-in ports accommodate every device ч 
imaginable; even VCRs, all your CDs 
(image, music, and data), and MIDI. 


Read, write and import PC, Mac, and UNIX 
files with just a click of the mouse. Sit 


comfortably on Novell® 
д and Appletalk™ 


networks, 
کے‎ 


Standard com ports The video capabilities are 
г" Ethemet 10Base-T or AUI, and like having conferences | 
ISDN make INDY an easy-to-reach address in your cubicle, design 
in any virtual neighborhood, reviews on your desk- 
- top, and chats from your 
favorite chair. 


computing; the machine that lets you design, 
simulate, and demonstrate in three dimensions; the machine for everyone who 
uses multimedia as a tool, not a toy. It also happens to be a nitro-fueled computer 
with afterburners. Call 1-800-431-4331, Dept. B26 for both sides of the story. SiliconGraphics 


Computer Systems 


/ IN p VY ^ Here's the machine that finally unites communications and 


or 19" non-interlaced monitor; extera! volume controls; 2 01032 high-performance expansion slots; space for 2 hard disk drives (accepts 21MB 3.5" floptical drive that reads/writes Macintost DOS and UNIX diskettes); Display PostScript*: Indigo Magic™ User Environment: Hot 
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INDY includes all the features above, plus: 32MB of RAM (expandable to 256M8); IrdyCarri" calor digital camera; microphone; 8-bit graphics w/ Virtual-24 support: 3 juggling balls; 147 167 
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SQL Server for NT on CISC and RISC 


his test examines various hard- 

ware platforms for SQL Server 

for NT. The test machines were a 

SGI/ Mips Magnum (a 75- to 150- 
MHz R4400SC with 1 MB of cache 
memory and 32 MB of RAM), a DEC 
AXP 150 (a 150-MHz DECchip 21064 
with 512 KB of cache memory and 32 
MB of RAM), a Compaq Proliant (a 
dual 66-MHz Pentium with 256 KB of 
cache memory, and 32 MB of RAM), 
an Everex Step 486/50 (a 486DX2/50 
with 256 KB of cache memory and 16 
MB of RAM), and an IBM PS/2 Model 
95 (a 486DX/33 with 256 KB of cache 
memory and 32 MB of RAM). The SGI/ 
Mips Magnum is a favorite of mine. It's 


the fastest, smoothest NT workstation 
I’ve used regularly—a real thorough- 
bred. It's quickly becoming a collector's 
item, however, because SGI has passed 
the baton to NEC for the manufactur- 
ing of Mips-based NT workstations. 

Waiting in the wings was a Carrera 
Pantera II (a 200-MHz Alpha with 2 
MB of cache memory) and an NEC Ex- 
press RISCserver (a dual 75- to 150- 
MHz R4400), neither of which arrived 
in time for testing. On the horizon, 
DEC is working on Alpha-based mul- 
tiprocessing systems. 

The tests used are the query tests 
from NSTL. The transaction test re- 
sults are not reported because of anom- 


WINDOWS NT SQL SERVER QUERY PERFORMANCE ACROSS SYSTEMS 


ІВМ P$/2 
MODEL 95 


Processor 
Processor clock rate (MHz) 33 
Processor secondary cache 
RAM (MB) 32 


One user 
Query 1 
Query 3 
Query 4 
Query 5 


Six users 
Query 1 


Payment with query 
Query 3 

ISBN order with query 
Query 4 

Query 5 

ISBN order with query 


12 users 

Query 1 44.22 
Payment with query 0.86 
Query 3 
ISBN order with query 6.36 
Query 4 74.47 
Query 5 17.33 
ISBN order with query 74.99 


Numbers represent average response time in seconds. 


Red = best. Blue = worst. 
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486DX/33 


256 KB 


112.11 


COMPAQ 
DESKPRO 6$6/M (TWO CPUS) 
486DX2/66 Pentium 66 
66 66 

256 KB 256 KB 

32 32 


COMPAQ PROLIANT 


alies in the hard disk used for the trans- 
action log. 


About the Results 

Best scores on individual queries were 
distributed rather evenly among the 
Compaq Deskpro 66/M, the Proliant, 
and the Magnum. The Proliant’s mul- 
tiprocessor technology, clearly capa- 
ble of great results, can also falter. The 
Magnum's RISC engine similarly 
shows flashes of brilliance. But neither 
multiprocessing nor RISC clearly dom- 
inates these tests. RISC versus CISC? 
It’s all just horsepower to NT, and if 
you can yoke the horses into teams, so 
much the better. 


SGI/MIPS 
MAGNUM 


DEC ALPHA 
AXP 150 


R4400SC DECchip 21064 
150 150 
1MB 512 KB 


MCI Relies On DPT SCSI Adapters... 


“DPT offers 

high performance. 
real value and great | 
compatibility in a | 
single SCSI solution... 


its exactly what we 
needed at MCI." 


Melanie Noe | 
LAN Administrator | 
MCI 


MCI has made DPT SCSI adapters a key part of its technology strategy. | 


As one of today's leading technology companies, MCI knows that high-performance 
servers, workstations, and PCs need high disk throughput, compatibility, and flexibility for 
growth. That's why MCI relies on DPT SCSI adapters as an integral part of its networked 
systems. It's also why you should look to DPT's SmartCache III products for your needs. 

“Compatibility, reliability, and performance were key factors in our decision process in 
choosing a SCSI host adapter. DPT outperformed everything else we tested in these criti- 
cal categories." 'That's because DPT adapter support is integrated into every major Operat- 
ing System available today, along with full support for a complete range of tape, CD-ROM, 
hard disk, and other important SCSI peripheral products and software. 

“At MCI, the only certainty is that things are certainly going to change! That's why we 
like DPT's growth path. With their unique approach, we can add extra capabilities such 
as caching or RAID support, whenever we want." SmartCache III products allow you 
to add a cache module and up to 64MB of hardware cache using industry-standard SIMMs, 
and you can add RAID 0, 1, or 5 by simply attaching another easy-to-install module. You 
decide if and when you add the extra capabilities. It's a proven approach designed to keep 
pace with the growth and changes in your system...and only DPT has it. 

Also, DPT's new Storage Manager software utility, called "a new standard in storage 
management" by LAN TIMES, is included free with every DPT SmartCache III adapter. 
Storage Manager provides the tools needed by LAN Administrators working in complex 
Operating Systems such as Novell, UNIX, OS/2, Banyan VINES, and Windows NT. Stor- 
age Manager gives you complete device inventory and configuration data, diagnostic and | | 
performance tuning abilities, capabilities for remote communications and alert broadcast- ABRIL 24-27 
ing, along with the ability to implement complex RAID structures with simple “point-and- 
click" commands. 

Combine this with DPT's aggressive pricing and the best Technical Support in the indus- 
try, and you will find what MCI discovered--you can rely on DPT adapters for the best SCSI 
compatibility, reliability, and performance for your LANs, workstations, and PCs. Call to- 


day for more information about DPT SmartCache III products. | Ё Г) PT 


8 00-3 2 2-4 3 78 for complete SCSI solutions. 
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Render LE. Visualization and flythroughs — al your fingertips! 
MicroStation offers photo-realistic rendering to every designer, right in 
lhe software. It's easy to make your image reflect your imagination. 
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WINGOWS. п walks and talks Windows. Bebind MicroStation 
lies the user-responsive programming you look for in good Windou 
software. Version 5 gives you the ultimate in integration of CAD, 


engineering, and business applications. 


Drafting. Microstation 
gives you first-rate drafting pot 
— without the limitations of old 
technology. Enjoy the advantag 
of contemporary features like a 
ciative patterning/hatching, plo 
preview, standard text editing с 
fonts, and context-sensitive 
Hypertext help. 


Model FLU. Model any surface you can imagine 
in MicroStation. NURBS surface modeling combined with 
3D Boolean operations gives you astounding flexibility in 
creating and modifying freeform models. 


Read NJ write 
AutoCAD dı ug 


WOrRSDACES. Choose the design environment 
thal matches your profession or Jour CAD expertise — 
even AutoCAD. Complete with custom interfaces, draft- 
ing styles, and design environment management, 


CAD bas never been so streamlined! ( 

Intergraph ® is a registered trademark of Intergraph Corporation. MicroStation® is a registered trademark of Беті Systerns Inc., an In h affiliate. уч 
Other brands and product names аге trademarks of their respective owners. Copyright 1993 Intergraph Corporation, Huntsville, Al, 35894-0001. DDAD137B0. M f 
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point 


for fut 


Usabil 11у, What does computer-aided 
| drafting have to do with the way you think? 
Meal Everything. MicroStation soflware works for 
you. It understands the drafting process so 
well that it infers what you'll do next. 
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Grapbical 
User In erf. ACE. MicroStation's easy- 
to-use interface includes рай paemus, dialog boxes, ай ments: DOS, Мас, Windows, Windows NT. or 
off tool palettes, and tool settings window. Choose your interface — UNIX. Have a look at MicroStation on Intergraph's 


Windows or Motif — on any platform. Г ansparent Modeless Technical Desktop Series personal workstations. 
Oper ALTON. The software supports the way you naturally work, maintain- 
ing command execution while you fine tune: change element attributes or com- 
mand parameters, manipulate views, change the dimensioning system, and more. 


Powerful View Manipulation. MicroStation supports up to eight MicroStation V5 


active views that can be moved, sized, and overlapped to fit your design. Zoom and area at 


any scale. Move around your design fast with built-in dynamic panning. CAD software that 


Workspace Editor. Tailor pull-down menus, dialog boxes, and tool palettes — 


even disable commands — with a graphically oriented toolset for customizing your chosen puts you 11) charge. 
interface. ГОХ Capabilities. A convenient text editor lets you easily edit single- 
line or paragraph text. Choose from TrueType, PostScript, ey? ур, n Call 800-345-4856 for a free 
MicroStation fonts. ASCII text files can be imported and exported. /И ULADIE ; ; 
Undo/Redo Commands. Undo mistakes and perform ae brochure on MicroStation 
designs in а flash with unlimited undo and redo. POHANG. Plot raster and aor  VETSİON 2 and the name of an 
information by view or defined areas, at any scale. Visually preview the plot before Inter er aph repr esentative in 
plotting, saving time and materials. Online HELP wicostaions your area. 
HELP remains active, tracking the command you're currently using, 
so there's no searching through manuals for assistance. à = 
Associative Patterning and Hatching. MicroStation 
Associate patterning with graphics. Change graphics and the 
patterning updates. Flood-fill hatching/patterning rf г? 
intelligently fills an area, detecting boundaries INTERGRAPH 
and holes with a single pick. Associative 
Dim ensionin g. Dimensions ave associated Circle 272 on Inquiry Card (RESELLERS: 273). 
with the geometry, not with a point in space, so that when you change 
the geometry, the dimensions automatically update. Custom Line Styles. 
Create space-saving custom line styles and place railroad tracks, trees, isobars — anything — just as you would place a line. 
Multi-lines. Define line string elements comprising up to 16 parallel lines of varying symbology and store them in a style library 
recall. Architects can use multi-lines for fast and easy placement and intersection cleanup of walls and partitions. 2D Boolean 
JIS. Quickly modify, measure, and hatch multiple 2D shapes with integrated Boolean operations. Mass Р. roper fies. Calculate area and 
of your model: surface area, volume, mass, centroid, moments and products of inertia, principal moments and directions, and radii of gyration. 
Define relationships among graphic entities with intuitive drawing modes such as tangent, parallel, perpendicular midpoint, intersection, and end 
sion-driven Symbo . Based on established relationships, you can assign variables to dimensioned graphics and save the graphics as cells 
placement, Changes in dimensions automatically drive changes to graphics. Dimension-driven design saves valuable time in the design of families of 
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As a result, LAN Manager's heir, Ad- 
vanced Server, focuses exclusively on the 
issues that separate enterprise networking 
from workgroup networking: central ad- 
ministration, fault tolerance, heterogeneous 
client support, and remote access. To that 
end, Advanced Server inherits and extends 
LAN Manager's domain-based security 
model, offers disk mirroring/duplexing 
(RAID 1) and striping with parity (RAID 
5), delivers Macintosh file and print ser- 
vices, and bumps NT's limit of one re- 
mote user to 64. 

All this costs a lot less than NetWare. 
A 100-user NetWare setup lists for $6995 
(for version 3.12) or $8795 (for version 
4.01)—Aand that doesn't include Mac sup- 
port. And while NetWare's licensing cost 
climbs as you add more users, Advanced 
Server's stays flat at $2905 ($1495 until 
June 1). Of course, there are a host of other 
considerations, not the least being that Ad- 
vanced Server needs a bigger, faster ma- 
chine to run acceptably. But when you toss 
in features not included (e.g., remote ac- 
cess and RAID 5) or not possible (e.g., 
RISC and multiprocessing support and lo- 
cal GUI application capability) with Net- 
Ware, Microsoft's latest LAN operating- 
system offering merits a close look. 


Out of the Box 

I ran Advanced Server on two machines: 
the SGI/Mips Magnum and an IBM PS/2 
Model 90 486 XP. Each machine was a 
primary domain controller, accessible to 
Windows, OS/2, NT, and Mac clients on 
BYTE's Ethernet LAN. While it's faster 
and easier to install from CD-ROM, the 
Advanced Server package also includes a 
stack of 23 floppy disks if—as was the 
case with my PS/2 machine—your server 
lacks a CD-ROM drive. 

With Advanced Server, as with Net- 
Ware, it's a breeze to set up disk partitions 
and configure network protocols. When 
you want to reconfigure these things, how- 
ever, NT sometimes lacks NetWare's flex- 
ibility. For example, exploring the use of 
IPX/SPX and TCP/IP as alternate substrates 
for the basic Windows networking features 
(file-, printer-, and clipboard-sharing), NT 
forced me to reboot every time I added or 
even just tweaked a protocol. With Net- 
Ware, I can load or unload TCP/IP and Ap- 
pleTalk stacks without downing the server 
or disrupting logged-in IPX/SPX clients, 
and Гуе been grateful to be able to do that. 
While NT's transport drivers are, in prin- 
ciple, unloadable, the mechanism that binds 
transports is rooted deep in NT's boot 
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process. Continuous availability is a vital is- 
sue for me. With NetWare, I can change 
an IP address or an AppleTalk zone name 
on the fly; Advanced Server needs to be 
equally adaptable. 


The Knowledge Gap 

My protocol experiments also brought to 
light another glitch that underscores the 
immaturity of NT and Advanced Server. 
Installation and binding of drivers, proto- 
cols, and services are highly automated in 
NT. Graphical utilities kick off routines 
that create and destroy keys in the system 
registry, where all configuration informa- 
tion lives in binary form. 

This is a great feature when the instal- 
lation tools work properly, and in my ex- 
perience, they almost always do. But in 
one case, I got stuck. NT has the notion 
of service dependencies—for example, 
NWNBLink, Microsoft's NetWare-com- 
patible NetBIOS, depends on NWLink, 
Microsoft's IPX/SPX transport. When I 
installed NWLink, NWNBLink came 
along for the ride. I could have removed 
both by uninstalling NWLink, but instead, 
I mistakenly uninstalled NWNBLink and, 
per instructions, rebooted. That left things 
in a state of limbo. I couldn't remove 


NT Advanced Server 


| PROS 
* Low per-user costs 
* Easy to install and configure 
* Works great with NT clients 


CONS | | 
e Must reboot after changing protocols 
* Limited remote administration 


* Limited flexibility in changing domain configurations 


NWLink, nor could I add NWNBLink. 
To compound the trouble, I next re- 
moved the network card driver, planning to 
reinstall all the networking pieces from 
scratch. But the NWLink transport re- 
mained in limbo. In retrospect, I realized 
that I should have reverted to the "Last 
Known Good" configuration at the first 
sign of trouble; that's how you recover 
from catastrophic configuration errors. But 
my error wasn't catastrophic. And because 
the undo stack is just one level deep, when 
I took out the network card driver and re- 
booted, NT marked the prior—and prob- 
lematic—configuration as “Last Known 
Good." I tried booting from the NT panic 
disk and restoring the configuration stored 


there, but for some reason, that didn’t ex- 
punge the rogue NWLink. Finally, I took 
a stab at deleting its registry keys, but 
NW Link, Lazarus-like, kept returning to 
haunt me. In the end, I fired up the instal- 
lation CD and took a coffee break. 

Don’t get me wrong. On the whole, I 
find NT a little easier to configure than 
NetWare and a lot easier than OS/2 or 
Unix. But it has its own unique approach. 
Experts who fully understand that ap- 
proach, books that document it, and third- 
party tools that complement it are, today, 
in scarce supply. (The invaluable three- 
volume Windows NT Resource Kit is the 
outstanding exception to this rule.) Some 
would-be implementors will cite this 
knowledge gap as reason to adopt a wait- 
and-see stance with respect to Advanced 
Server. Others will view it as a career op- 
portunity. 


Working with Advanced Server 

Advanced Server does what every LAN 
operating system must do—share files and 
printers—with minimal fuss and maximal 
point-and-click ease of use. You share di- 
rectories using File Manager; the proce- 
dure will be familiar to users of NT or 
Windows for Workgroups. You can share 
_ FAT (file allocation table), HPFS 
| (High Performance File System), 
or CDFS (CD-ROM file system) 
volumes, but only with directory- 
level security. (Unlike NetWare, 
Advanced Server makes CD- 
ROM sharing a trivial exercise.) 
| For full file-level security, you 
need to use NT's journalizing file 
| system, NTFS. 

Advanced Server's Mac file 
| services use NTFS for two rea- 
sons: file-level security, and be- 
cause the ability of an NTFS file 
to contain multiple-named data streams of 
unlimited size maps neatly to the data-fork 
and resource-fork components of a Mac 
file. Because NT's back up utility is NTFS- 
aware, you can backup and restore Mac 
files without damage to long filenames or 
creator/type resources (I checked; it works.) 
Unlike NetWare's Mac name space, which 
you install once to make an entire volume 
visible to Mac clients, Advanced Server's 
Mac volume maps to an individual NTFS 
directory. The advantage of this scheme is 
that you don't litter your whole volume 
with Mac directory entries when, as is true 
on our network, Mac and PC users tend to 
exchange files using a few directories des- 
ignated as drop boxes. The disadvantage 
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Tap a $52.8 Billion Market 


The U.S. is the world’s largest market for information technology 
services and support. As industry and government seek ways to 
maximize their IT investments—through downsizing, re-engi- 
neering, enterprise-wide and open systems—spending on 
services and support will soar even higher. And so will 
opportunities for service providers. 


a IT Services ‘94 is the Answer 
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to-face exposure with high-level IT professionals. (IOs, CTOs, informa- 
| tion resources managers, MIS/DP professionals, network mre 
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ment and operations teams—the people with the power to make or influence 
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market. Call Production Group Internationa 
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LAN Operating-System Testing 


CHARLES VOGT 


he relative performance of net- 
work products can vary substan- 
tially because of differences in 
how applications access files, so 
the NSTL file-server tests use a mix of 
popular applications. Programs such 
as Lotus 1-2-3, cc:Mail, and XCopy 
read and write files in relatively large 
chunks. On the other hand, Microsoft’s 
FoxPro makes many small read and 
write requests when accessing shared 


database files and can generate many 
lock and unlock requests. 


About the Results 
Lacking support for a high-end token- 
ring adapter, NT fared poorly. Ironi- 
cally, Microsoft’s own LAN Manager 
2.2 was the best performer. The effect 
of using a slower 16-bit adapter with 
Microsoft NT Advanced Server is par- 
ticularly noticeable on the XCopy tests, 
which move the greatest amount of data 
between the servers. 

In addition, NT Advanced Server is 


NSTL FILE-SERVER PERFORMANCE TESTS 
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All results are in transactions per second, 
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Red = best. 


SEES aa TUUM 


1.05 
2.14 
1.05 
19.20 
0.14 
0.11 


Blue = worst. 


NT ADVANCED 


particularly slow relative to both ver- 
sions of NetWare and LAN Manager 
2.2 on the FoxPro transaction-process- 
ing test. Microsoft says that the small 
size of the requests that FoxPro gener- 
ates when reading and writing data, 
along with the processing of lock re- 
quests, substantially lowers the perfor- 
mance of NT Advanced Server. This 
test result shows that NT Advanced 
Server is not a good choice for a high- 
volume transaction-processing appli- 
cation written in.a file-oriented data- 
base such as FoxPro. 


NOVELL NOVELL 
NETWARE NETWARE 
3.1 4.0 (VLM) 
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NETWARE 
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ea = “KFC packs quite а lot into this $49: 
| product. The 15-Inch СА 1507 offers 
ERI — | - 8999] resolutions as high as 1280 by 1024 
a T ee E ык... | 1172022088) pixels at 60 Hz noniuterlaced... The 
Гар | tor provides a full set of image-adjustment 
trols, including pincushion, image rotation, and 
er management. It uses the VESA DPMS power 
gement control signals to meet Energy Star 


HE {А1507 offers controls that let you adjust 
age Бізе and position, correct image tilt and 
1shioning, recall factory mode settings, and 
Je power down delay interval... Its image- 
у score was well above average.” 

ITE Magazine, January 1994 - 


RATINGS REPORT 


SK УХ УХ Recommendation 

e KFC CA 1507, recipient of the 
з Energy Star, offers a full range of 
be Adjustment controls. This monitor 
plies with the DPMS power 
agement standards suggested by 
WESA and will work with any 
compliant computer.” 

Digest, November 1993 - 


"C's new green monitors 
пите less than 1.5 Watts 
when inactive, and less than 
20 Watts when on stand-by. 
M@ipared to the average of 85-100 Waits for an 
Widinary monitor, each KFC monitor contributes 
Bübstantially to a greener environment. And 
you're not just sharing the contribution, you're 
also saving money. 
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How Do You GET THE POWER OF THREE 
SPARCSERVERS INTO A SINGLE Box? 


Our new hyperSPARC’ CPU 
modules can increase your 
server's performance 2 to 4 
times — for a fraction of the 
cost of your original system. 
Think about it. You've invested 

over $100 thousand in your server, 
and up to $1.5 million in software. 


And you still want more performance. 


Now, for only 
$9950, ROSS 


Technology's new 


3 55 MHz hyperSPARC multiproces- 


sor CPU upgrades can increase the 


performance of your SPARCserver" 


1000 2000 3000 4000 5000 6000 7000 


SPECrate-int 


SPECrate-fp 


PERFORMANCE COMPARISON: hyperSPARC Quad 
CPU vs. Original-Equipment SPARCserver 600MP 


600MP Series or SPARCstation"10 
(Models 20 and 30) up to 2 to 4 
times. You have the option of a dual 
processor upgrade for $5950, or for 
maximum performance, the quad 
upgrade for $0950. Because ROSS 
Technology was the original CPU 
manufacturer for Sun's? multi- 


processor-based servers, you can be 


EL. = 


assured of full Solaris* 1.1 software 
compatibility and SCD compliance. 
We're so confident about your satis- 


faction, we're offering a 


full 30-day money-back / Çp MDI 
guarantee and a one- 
year warranty. Imagine — tripling 
the performance of your server for 
only $9950 (U.S.). 

In the United States, call 
1-800-774-ROSS for information 


and a complete set of specifications. 


RSS 


TECHNOLOGY, INE, 
A SUBSIDIARY OF Fujitsu, LTD. 


5316 Hwy 290 W., Austin, Texas 78735 * (512) 794-8579 FAX (512) 794-0323 * Е mail: ROSS_INFO+aAYN%A YN@MCIMAIL.COM 


$1994, india Inc. Sun, the Sun logo, Sun Microsystems and Solaris are trademarks or 


registered trademarks of Sun Microsystems, Шс. АЙ SPARC trademarks, inchsding the SCD Compliant logo, are trademarks or 


registered trademarks of SPARC International, Inc. IyperSPARC is licensed exchusively to ROSS Technology, Inc. SPARCStation and SPARCserver are licensed exclusively to Sun Micrusysterns, Inc. Products bearing SPARC trademarks 
are based upon an architecture developed by Sun Microsystems, Inc. All other product or service names mentioned herein are trademarks of their respective owners. 
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When you invested in SCSI bus performance, 
this probably wasn’t what you had in mind. 


Give your bus a boost with ЕРТ. 


Data transmission problems on your peripheral bus can 
decrease your system’s performance. Now, you can buy 
the same breakthrough technology that the top OEMs 
are specifying for their top-of-the-line systems. 


Every peripheral on your bus is probably connected by a 
connector from a different company, and tied to the end 
of cable by who-knows-who. Any difference in impedance 
can cause signalling errors, resulting in bottlenecks and 
inefficient data transmission. 


Forced Perfect Termination was developed cooperatively 
by Aeronics and IBM to solve the problems of reflections in 
data transmission, when high-performance computers are 
installed with peripherals from multiple vendors. 


First with Forced Perfect Termination, our active terminators 
purposely mismatch impedance higher and lower than the 
impedance of the transmission line, convincing the system 
that it is seeing a perfect impedance match. Because our 
terminators provide higher noise immunity resulting in 
improved data integrity, you can transfer data faster and 
farther while improving overall SCSI system reliability. 
Depending on your application, we offer a full line of FPT 
products — the FPT-3" Silver Series, the FPT-18™ Gold 
Series for 50-pin fast SCSI performance, and the new FPT- 
27""Platinum Series, a 68-pin wide-SCSI terminator. 


And the best news is that, because the SCSI bus only needs 
terminators at the beginning and end, you can solve this 
problem for surprisingly little cost. Customers like Chase 
Manhattan spent days and thousands of dollars trying to 
pinpoint the problem; only to discover that the solution was 
to replace the no-name passive terminators 
that came with their external drives and 
printers, with the original American- 
made FPT terminators from Aeronics. 


Cheap passive terminators can't touch the performance of 
Aeronics’ active FPT terminators. And copycat products are 
generations behind in terminator technology. With a full 
line of FPT products, Aeronics is the undisputed leader in 
terminator engineering and manufacturing — our business is 
terminators, not connectors. That’s why when companies 
like IBM, Unisys, Sun and Chase Manhattan need a solution 
to troublesome SCSI bus performance, they specify 
Aeronics’ FPT terminators. 


Fax us your system configuration along with the problems 
you're experiencing and we will fax back a solution. All 
Aeronics products are 100% electrically tested, burned in, 


and backed by our full 
ERUWIES ` 


two-year warranty. 
INL, 


Turning concepts into reality. 


FAX (512) 258-8441 * TEL. (512) 258-8040 • 12741 Research Blvd., Suite 500 * Austin, TX 78759 
* Patent Pending. © 1994 Acronics, Inc. FPT-3 Silver Series, FI'T-18 Gold Series and FPT-27 Platinum Series are uadernarks of Acronics, Inc. All other company names are trademarks oe registered! rademarks of their respective onmpanies. 
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With Backpack’s unique printer port connection, 
family support has never been easier. 


Adding additional storage to your IBM directly to the backpack drive, you don't have 
compatible, laptop or notebook has never | | іо disrupt your print operations. With the 
been easier. The backpack® family of no-slot backpack family of diskette, hard, tape or 
drives plugs directly into your parallel " CD-ROM drives, you can easily transport 
printer port to provide you with additional FAT — your information wherever you go—just plug 
storage instantly. Using them one at a =ч backpack into the parallel printer port of апу 
time, or daisy chaining up to four together, 4 IBM compatible or portable. And, of course, 
there are no interface cards to install so all backpack drives work with Windows” With 
you don't have to open the cabinet of your backpack, there's no hassle. Just sit back and 
computer. And because your printer attaches enjoy the new member of the family. 


Just plug and play. 
It's the no-hassle approach 


to additional storage. 


132 W. Lincoln Hwy. DeKalb, Illinois 60115 Telephone 815.756.3411 FAX 815.756.2928 
Call Toll Free 800.295.1214 
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is that you have to maintain PC shares and 
Mac shares separately. On our NetWare 
server, a single directory called Temp is 
available to everyone. With Advanced 
Server, I had to create Temp twice and deal 
with two sets of permissions. 

Advanced Server lets you set up the sys- 
temwide auditing policy so that it records 
the success (or failure) of file access re- 
quests in its security event log. It also lets 
you fine-tune your auditing policies using 
File Manager. For selected files or direc- 
tories, you can adjust the list of users and 
groups whose actions Advanced Server 
will audit and the list of actions that it will 
audit. Advanced Server dumps the audit 
trail into the security event log, which you 
can read using the same Event Viewer that 
you use to explore the system and appli- 
cation event logs. 

The Win32 APIs that write and read 
event logs invite third-party drivers and 
applications to cooperate with current and 
future system management tools. Like the 
standard monitoring techniques exposed 
through Performance Monitor, the stan- 
dard logging techniques exposed through 
Event Viewer bode well for Advanced 
Server’s long-term manageability. 


Management: The Dark Side 

It’s important to keep the manageability 
of an Advanced Server network in per- 
spective. Widespread adoption of perfor- 
mance monitoring and event logging can 
vastly improve software maintenance and 
support. Because both Performance Mon- 
itor and Event Viewer are enabled by 
RPCs (remote procedure calls), I can point 
them at any NT system on my network, 
not just my loca] NT machine. Put on an 
administrator’s hat and imagine how ef- 
fective you'd be if your users’ applica- 
tions routinely reported trouble—low 
memory, file not found, 


en masse on the client side anytime soon— 
a real pity because the heaviest support 
costs pile up on the client side. So while 
NT and Advanced Server offer tantaliz- 
ing glimpses of holistic network manage- 
ment, only NT clients can enjoy the full 
benefits. 

Another administrative benefit enjoyed 
only by NT clients on Advanced Server 
networks is the RPC-enabled Print Man- 
ager. It obviates the need to install printer 
drivers on clients. A driver installed once 
on an Advanced Server machine is avail- 
able, in client/server fashion, to all NT 
workstations. Advanced Server’s user pro- 
files, which enable desktop settings, file 
and printer connections, and log-in scripts 
to follow users from workstation to work- 
station, are also NT-specific. In these cases, 
Windows 3.x clients are again left out in 
the cold, although Chicago clients, which 
can use the Win32 RPC and registry APIs, 
should fare better. 

Even in the NT realm, even just con- 
sidering server management, there are 
some key restrictions. A NetWare admin- 
istrator can dial up a server from anywhere 
using a DOS laptop and manage that serv- 
er with RConsole. But while an Advanced 
Server administrator can dial in from either 
Windows 3.x or NT clients, that person 
won’t often be able to tuck an NT machine 
into a briefcase. 

If you’re one of the lucky few who can 
tote NT, you’re still not home free. While 
many administrative tasks can be per- 
formed in client/server mode, others—in- 
cluding the control of services and the 
installation and configuration of drivers— 
require local access to the server. Lack- 
ing an X Windows System-like solution, 
Microsoft will not have an answer to this 
problem until the debut of Hermes, the 
suite of NT-based network management 

technologies due later 


unable to print—into About the Products this year. One Hermes 

standard logs that you eem " feature is a remote 

could visit remotely. | NT screen/keyboard/mouse 
Unfortunately, this | Desktop, capability. 

rosy scenario requires | 64 user 

NT on both sides of the | mp: A Matter of Trust 

RPC pipe. Event log- | , Sm A domain unites a 


ging is a part of the 
Win32 API. Sadly, both | 
Win32s and Win32c, | Microsoft Corp. 
the variant that Mi- | 1 Microsof 

crosoft hopes to bring | 7$ 
to the masses with | (206. 
Chicago, don't provide | fe 

it. Thus, event logging | 
isn't going to show up | 


group of servers into a 
single administrative 
unit. The idea is that 
you can log in and sup- 
ply a password just 
once and then access 
any secure shared re- 
_ | source on any server. 

| The reality falls a bit 


short because the MS-Mail address book 
doesn't yet integrate with Advanced Serv- 
er's account database. Of course, Novell 
users have the same problem. Even in Net- 
Ware 4.0, the MHS address book isn't an 
integral part of the NDS (NetWare Di- 
rectory Service). 

In other respects, though, Advanced 
Server's domain-based security works as 
advertised and benefits greatly from the 
new ability to set up trust relationships be- 
tween domains. If the administrator of Do- 
main A agrees to trust Domain B (and B's 
administrator permits A to trust B), then 
B's users and groups can be granted ex- 
plicit rights and permissions in A. This is 
actually easier to do than to explain. Basic 
trust relationships are a lot less confusing 
than global groups (which can contain 
users from just the current domain but can 
be referenced in foreign domains) and lo- 
cal groups (which can contain users from 
foreign domains but can be referenced just 
in the current domain). 

Trusted domains can enable a bottom-up 
approach to the construction of large net- 
works that's very different from the top- 
down approach required by NetWare 4.0. 
Advanced Server domains can evolve in- 
dependently and then join in trust rela- 
tionships if necessary, so you can delay 
enterprise-wide decisions about network 
structure. Novell's all-encompassing NDS 
forces you to design the enterprise-wide 
structure up front. 

There's a key inhibitor to the organic 
growth of Advanced Server networks, 
however. I originally set up my two Ad- 
vanced Servers as controllers of separate 
domains so I could explore trust relation- 
ships between the domains. My plan then 
was to convert one server to be a backup 
domain controller in the other's domain. 
No such luck. You can easily move an NT 
workstation from one domain to another, 
but to move an Advanced Server, you have 
to reinstall. With that discovery, multido- 
main networking suddenly looked a lot 
less flexible. 

The bottom line? NetWare 3.11's in 
place, and it does the job. When it's time 
to upgrade our two 8-MB 386-/486-class 
servers, РЇЇ likely recommend NetWare 
4.0. For a population of NT workstations, 
Advanced Server makes a lot of sense. But 
for DOS, Windows, and Mac users, there's 
no compelling advantage. Ш 


Jon Udell is a BYTE senior technical editor at 
large. You can reach him on the Internet at 
judell@ bix.com. 
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SONY 


SONY 
PRESENTS 
AN OPEN AND 
SHUT CASE. 


The evidence is clear. Sony Enhanced 
Data Grade D8 cartridges deliver 
unsurpassed performance. The proof? 
A redesigned lid that withstands over 
[0,000 openings and closings. 

An outer shell and media resistant to 
both heat and shock. Plus an archival 
life exceeding 30 years. And up to 
[,500 full back-ups. Hear all the 
facts. Call 201-476-8199. 


C Sony Electrons Im. Repnsdluctien i whole ot ın part without written permission o prohibited. 
All пум» reserved. Sony os a trademark of Sony. 
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New technologies improve long-distance conferencing 


HOWARD EGLOWSTEIN 


eleconferencing isn’t exactly a 
là new idea. If you've got the camera 
equipment, satellites make it pos- 
sible to bounce live video across the coun- 
try or around the world. New PC-based 
videoconferencing hardware promises to 
provide similar benefits at less cost, let- 
ting you get your point across long dis- 
tance over high-speed phone lines. The 
real low-cost solution, however, is so- 
called document conferencing or white- 
boarding software (see the text box 
"Whiteboarding with Software"). Although 
they don't yet support video images, pack- 
ages like Fujitsu's DeskTop Conferenc- 
ing or Modus Software's Synconference 
let you collaborate on computer-generated 
images and documents over standard tele- 
phone lines using modems, through a LAN 
connection, or both. 

This review looks at two unique hard- 
ware products designed to augment con- 
ferencing software. Microfield Graphics' 
SoftBoard ($2995) gives you both a real 
whiteboard and the remote benefits of 
whiteboarding software. The SoftBoard is 
a high-quality porcelain whiteboard with 
an infrared laser scanning system that 
tracks every stroke, and even the color, of 
your pen. With the included software, you 
can record your drawing sessions stroke 
by stroke. There's also optional software 
available that lets you send the session live 
over a modem connection. 

AT&T Paradyne's $535 DataPort 2001 
modem simplifies your teleconferencing 
setup by merging voice and computer data 
over a single phone line—transparently to 
most software. By eliminating one phone 
connection, it also lets you share and dis- 
cuss data with people who don't have the 
luxury of separate voice and data lines. 


Microfield's SoftBoard 
It's hard to find a conference room any- 
where that doesn't have a whiteboard, and 
people often have one in their private of- 
fices to stimulate their creative juices. 
There's something magical about having a 
huge surface that you can walk up to and 
draw on with a nice fat pen. 

The biggest problem with whiteboards 
(besides figuring out how to clean the eras- 


Fach of the SoftBoard's 
pens has a specially 
encoded reflective 
collar so the laser 
can identify the pen 
and determine its 
color. The larger 
eraser uses a similar 
reflective surface. 


Microfield Graphics’ SoftBoard, a porcelain/steel whiteboard, uses lasers to scan the surface and report 
any pen activity to an attached computer. Included Windows or Macintosh software converts your 


drawings into viewable images. 


ers) 1s that there's no easy way to record 
what you've drawn. Some people video- 
tape their whiteboard presentations and 
play them back through video boards on 
their computers. Some whiteboards have 
scanners that can read in a finished draw- 
ing and print out a copy on thermal paper. 

Microfield's solution, called SoftBoard, 
uses a pair of lasers and sensors to scan 
the surface of an otherwise ordinary white- 
board. When you connect the SoftBoard 
to a computer running Microfield soft- 
Ware, you can record a presentation, print 
the resulting drawings, or send a blow-by- 
blow representation of your whiteboard 
session to a remote site. 

The pens have special reflective collars 
near their tips, and the eraser has one, too. 
When the sensors see the laser reflect from 
a pen's collar, software running on a 40- 
MHz Texas Instruments DSP (digital sig- 
nal processor) uses triangulation to deter- 
mine the position of the pen on the surface. 
The DSP can figure out not only the posi- 
tion but also the color of the pen you're 
using, because each pen has a different 
collar pattern. 

The lasers scan the board 416 times each 


second and can discern 80 data points per 
second. Pen position is reported more ac- 
curately in the center of the board, although 
I found the results to be more than ac- 
ceptable right up to the edges. The system 
can track only one pen or eraser at a time, 
and you must not block the coded collar 
with your finger while you're writing. The 
board measures 60 inches wide by 54 inch- 
es tall and has an active writing area of 54 
inches by 40.5 inches. 

Pen-stroke and color information is en- 
coded into a 4800- or 9600-bps data stream 
and fed through a standard RS-232 con- 
nection. The data stream encapsulates your 
strokes as vectors, including all pen-up 
and pen-down motions. The scanning 
lasers are active up to about a quarter of an 
inch above the surface, so you must lift 
your pen deliberately between strokes. 

Windows software (SBRECORD) in- 
terprets the data stream and re-creates the 
whiteboard drawing in real time on-screen. 
SBRECORD can save your drawing, along 
with the real-time information used to cre- 
ate it, in a file for later playback. The vec- 
tor representations used to save the infor- 
mation are quite efficient—a drawing that 
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SoftBoard's Laser Pen Detection 


Photodiode 
Lens - 


Left.. 


scanner: 


Infrared lasers in the two upper comers of the SoftBoard each emit a beam 
onto a five-faceted mirror spinning at 5000 rpm. The reflected beams 
effectively scan the entire surface of the board 416 times each second. 
Any beam hitting a special reflective surface on one of the erasable 
marking pens or on the felt eraser bounces back and is picked up by a 
photodiode. A 40-MHz DSP notes the rotation angle of the mirror and 
uses that information to determine the beam deflection angle. 
Comparing the angles from both laser/mirror/diode systems, the DSP 
triangulates the object's position. Bar-coded patterns on the pen tips 


let the DSP figure out the pen color. 


took 5 or 10 minutes to draw and used 
about a hundred pen strokes took only 30 
KB on disk. 

A set of controls, similar to VCR con- 
trols, at the top of the playback window 
allows you to play the image forward or 
backward, at real time or high speed. If 
you give a sales presentation to a group 
and capture it via SBRECORD, you can 
send it along with a companion play-only 
package (SBVIEW) to anyone who wasn't 
able to attend your meeting. SBVIEW 
plays back the captured file exactly the 
way you presented it. SBVIEW is also 
freely distributable, so you can use your 
SoftBoard to create a presentation and dis- 
tribute it along with a copy of SBVIEW. 
(SBVIEW and a sample SoftBoard file 
can be downloaded from BIX or BYTE's 
BBS. See page 5 for details.) 

SBRECORD can also export a drawing 
as a Windows metafile (WMF format) or 
as a bit map. A number of Windows ap- 
plications support these formats. Using 
CorelDraw and Illustrator, I moved a draw- 
ing off the whiteboard into EPS format 
without difficulty. 

If all you need is a hard copy of your 
artistry, attach any Windows-compatible 
(or, for the Mac version, Macintosh-com- 
patible) printer. I found a Hewlett-Packard 
1200C/PS color ink-jet printer to be a per- 
fect match for the SoftBoard. I set the 
printer to run in PCL 5c (color PCL) mode 
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Rotating mirror 


using HP's drivers. At- 
tached to a 33-MHz 486 
PC, it typically took less 
than 15 seconds after se- 
lecting SBRECORD's 
print function before the 
printer started churning 
out copies. 

Teleconferencing ca- 
pability comes through 
the optional SBREMOTE 
software, which was in a 
beta version when I test- 
ed it. This is a remote- 
access version of SBRE- 
| CORD. Using SBRE- 
MOTE, you connect a 
modem to the PC con- 
trolling the SoftBoard 
and dial up another PC at 
a remote site. Anything 
you draw on your Soft- 
Board appears simultane- 
ously on the remote PC. 
If that remote machine 
happens to have a Soft- 
Board, too, the folks at 
that end can draw on their 
board, and their drawing appears in a win- 
dow on your PC. 

The remote software requires a high- 
speed modem. The beta version was set 
up for a limited selection of modems, but 
it worked amazingly well with a Practical 
Peripherals PM14400FXMT 14.4-Kbps 
modem. To connect the modem and serial 
SoftBoard at the same time, however, 
you'll need a PS/2 or bus mouse; three se- 
rial devices is one too many. Since a large 
number of clones ship with serial mice, 
check your machine configuration if you 
plan on running the remote software. 

I also looked at a pre-beta copy of SB- 
RECORD for the Mac. It works the same 
way as SBRECORD does under Windows. 
The interface has many of the same control 
elements as the Windows version and 
should be able to interchange files with its 
Windows cousin. The beta version I used 
didn't have the file interchange working 
yet. Microfield wasn't ready to announce 
any plans for other platforms or other Mac- 
intosh support. 

Although the product is shipping, Mi- 
crofield is still tuning a few details. Mount- 
ing the board requires a delicate touch. 
The drawing surface has to be held nearly 
flat and against a good, steady surface. A 
standard gypsum-board wall will do fine, 
and that’s what the company expects you 
to have. My review unit came with four 
carefully machined mounting studs, one 


for each comer. Two simply attach to the 
wall with supplied wall mounts (molly 
bolts for hollow wallboard), and the other 
two have adjustable screws that let the 
mount move in and out. You use a tem- 
plate supplied with the board, drill holes 
for the molly bolts, attach the mounts, and 
slip the board’s four keyhole slots over 
the mounts. Once you get the board mount- 
ed, a simple alignment procedure helps 
you adjust the two lower mounts in and 
out until the board is as flat as possible. 

І had two significant problems trying to 
get the board mounted. First, the wall I 
needed to use was solid concrete, and there 
was no way to get Microfield’s molly bolts 
into it. I ended up using masonry slugs and 
lag bolts to attach the board. The lag bolts 
were fatter than the recommended bolts, 
and the precision board mounts wouldn't fit 
over them. It took some trial and error, but 
two of us managed to maneuver the 60- 
pound (27 kg) board onto the four bolts. 
Without the fancy mounts, however, it took 
some doing to adjust the corners so that 
the surface was flat. I made those adjust- 
ments by turning the lag bolts to move the 
heads farther from or closer to the wall. 

Microfield’s alignment software bounces 
the laser beams off special reflectors at the 
corners of the board, measures the error, 
and suggests how to turn the adjustable 


Microfield supplies software (Windows version 
shown) that captures the data from the 
SoftBourd, displays it on-screen, and saves it for 
future playback. The software controls simulate 
a VCR and allow the drawing to be played back 
at any speed, forward or backward, and let you 
print the image to any Windows-compatible 
printer. With SBREMOTE, an optional program, 
you can transmit an image as it's drawn to a 
remote site over any high-speed asynchronous 
modem, 


mounts. The numbers change radically 
with even small adjustments, and the soft- 
ware makes the tiniest error look like 
you've just killed your best friend. (Micro- 
field is planning to change the software to 
be more forgiving.) The board had to go on 
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New CA REALIZER 2.0 Beats Visual Basic 3.0, 


« Compared to Visual Basic 3.0, 
CA-REALIZER' 2.0 is half the cost and 
I REALIZER twice the product. 

CA-REALIZER is already 
the easiest, most powerful 
BASIC for Windows and OS/2, 
and with version 2.0 it's even 
better. No one can match our com- 
bination of features, ease of use, and 
price. No one can make it easier to port 

кы == your applications from QuickBASIC, and 
noone can т it more û to develop for Windows and OS/2. 

CA-REALIZER also comes with a huge array of powerful, 
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їз] graphics tablets 
and database 
forms, along with 
many features 
other BASICs don't 
offer. Arrays are 
re-dimensioned 
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automatically 
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and off the wall several times before I got 
the bolt heads at exactly the nght height. 
Microfield is working on a new mounting 
design that should make the entire process 
easier and more flexible. 

If your conference-room wall is made of 
anything other than standard wall board, 
plan on using a bit of creativity to get the 
SoftBoard mounted, or check with Mi- 
crofield for suggestions. But even with the 
mounting difficulty, I had the board out 
of the box, mounted, and connected to a 
computer in less than an hour. 

The SoftBoard sells for $2995 with a 
mounting kit, eight coded pens (two each 
of red, green, blue, and black), an eraser, a 
cable, and SBRECORD/SBVIEW soft- 
ware either for the PC under Windows or 
for the Mac. That price is high only when 
compared to a standard mute whiteboard or 
a software whiteboarding package—it 
compares favorably to whiteboards with 
built-in copiers and is far more versatile. 

The Windows SBREMOTE software 
will sell for an additional $290. If you want 
the standard software for both PC and Mac 
platforms, the second platform will cost 
you $190. Supply costs are reasonable. A 
box of four pens goes for $7.95, and 12 
boxes for $90. Erasers are either $9.95 or 
$4.95, depending on whether you replace 
the whole eraser or just the felt pad. 


AT&T Paradyne's DataPort 2001 is а 74.4-Kbps 
fax/data modem that can combine voice and 
data into one simultaneous connection. It allows 
you to send someone a file or a remote 
presentation and talk with him or her at the 
same time. 


AT&T Paradyne’s DataPort 2001 
The DataPort 2001 Multimedia Commu- 
nicator isn’t the first 14.4-Kbps data/fax 
modem in AT&T’s family of DataPort 
modems. But it is the first to use AT&T’s 
VoiceSpan technology, which lets you si- 
multaneously talk and transfer data over 
the same phone line. VoiceSpan employs 
a single DSP to encode both voice and 
data signals. 

Putting both signals on one line has ben- 
efits for almost any type of person-to-per- 
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son communications session. Say, for ex- 
ample, that you're talking with a sales 
manager across the country and she re- 
quests a current copy of your product price 
list. If you both have a computer and mo- 
dem attached to second phone lines, you 
can continue your conversation while the 
computers move the data. If a second line 
is not available, you have to hang up the 
phone and then set up the data connection, 
and if one of you isn't familiar with your 
communications package, the other can't 
help. 

With phones connected through two 
DataPort 2001 modems, it's another story. 
Anytime during a voice call, you can set up 
communications software to dial out on 
one computer and answer calls on the oth- 
er. At the calling end, the DataPort mo- 
dem pretends to dial out, returning the sig- 
nals necessary to keep the communications 
program satisfied. At the answering end, 
the other DataPort modem pretends to an- 
swer the call, also providing any neces- 
sary signals to the software. Even though 
you have been talking on the line the whole 
time, the two software packages think they 
have established a connection on an idle 
line. 

In cases where you have established the 
data call first, you simply pick up a phone 
at one end to talk. This causes the DataPort 
2001 modem on the other end to make 
ringing sounds, prompting the other person 
to pick up the phone. The modems main- 
tain the data connection while you talk. 
The DataPort 2001's ability to make both 
voice and data connections will work trans- 
parently with most software and on any 
computing platform. I tried it with PCs, 
Macs, and a dedicated Canon word proces- 
sor, with no problems. 

The only catch is that you can't send 
data at 14.4 Kbps and talk at the same time. 
Data transfers at 14.4 Kbps require most of 
the available bandwidth on a standard tele- 
phone line. Adding a simultaneous voice 
channel eats into that bandwidth, so when 
a full-duplex voice channel is active, the 
maximum data rate drops to 4800 bps. 

[n some situations, you don't need a 
full-duplex phone connection. If, for ex- 
ample, you're using the DataPort to trans- 
mit a sales presentation to a remote site, the 
presenter will need to talk, but the person 
on the other end of the line will only be 
listening. If you want full 14.4-Kbps speed 
for a data transfer, you can disable voice 
transmission from your end with a hook 
flash (i.e., a quick press of your phone's 
hook switch). The other person can con- 
tinue both to talk and to transmit data at 


full speed. You can reestablish your abil- 
ity to talk with another hook flash. 

The only problems you may encounter 
with combined voice and data communi- 
cations are a little bit of echo in the voice 
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A version of DataBeam's FarSite, a whiteboard 
application, comes bundled with AT&T's 
DataPort 2001 and complements the DataPort's 
voice/data capability. FarSite allows two 
computers Io share a simulated whiteboard, 
transferring drawn graphics and pre-made 
slides over a modem connection. 


channel and configuring your application 
to talk to the modem. Like other high- 
speed modems, the DataPort 2001 can gen- 
erate some unusual status messages that 
communications software may not under- 
stand without configuration. 

AT&T bundles the DataPort 2001 with 
a version of DataBeam's FarSite for Win- 
dows, a typical electronic whiteboard pro- 
gram. In a nutshell, an electronic white- 
board connects two machines by modem, 
or two or more machines over a LAN. 
(The bundled FarSite doesn't provide LAN 
support.) Using the simple drawing tools 
provided, you can pen a flowchart, sketch 
a design on-screen, or annotate a preexist- 
ing image. The other participant in the 
“meeting” can see the drawing happen in 
real time and make additions, too. 

FarSite tools consist of predrawn bit 
maps (called slides) and line, circle, rec- 
tangle, and text tools that work in many 
colors and sizes. Slides can come from 
just about anywhere, and the program sup- 
ports a dozen different import formats, in- 
cluding PCX, TIFF, Windows or OS/2 
BMP, EPS, and GIF. Either end of the con- 
nection can load a slide, grab an annotation 
tool, and point out salient features. 

You can, for example, create a graph in 
Excel, grab the screen, paste it into a slide, 
and then save it as part of a FarSite slide 
tray. Later, when you establish the con- 
nection to another FarSite machine, a click 
or two on the mouse transmits the slide 
across the connection. You can then draw 
a circle around an important data point, or 
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Whiteboarding with Software 


О ne point that confuses many people is the difference between whiteboard 
software (e.g., DataBeam's FarSite) and remote-control software. The dif- 
ference is that, while remote-control software literally lets one machine act like a 
local mouse, keyboard, and screen for a remote computer, most whiteboard soft- 
ware simply transmits images to the remote site. (Fujitsu’s DeskTop Conferencing 
is an exception; it can do both.) 

With remote-control software, you can not only see the Excel chart at the remote 
site, for example, but also enter new data into cells or generate a new chart on the 
remote PC. If that same chart is displayed in a whiteboard package, someone had to 
capture the Excel screen and paste it into a predefined slide. You can see what the 
Excel chart looks like, but it’s simply a static image that you can annotate with text 
or simple graphics symbols. The advantages whiteboarding software has over re- 
mote control are that you can prepare a presentation of slides or screen shots be- 
forehand, and showing images is faster than actually going through a program to 
illustrate a point. 

Whiteboard software usually incorporates special tools for annotating images 
that remote-control software doesn’t. You may find tools like lines, circles, rectan- 
gles, paintbrushes, and text that you can use freely on the image. Crosswise’s Face 
to Face, which works in both Mac and Windows environments, provides document 
layers that act as transparent overlays so that annotations from different people can 


be kept separate. 


Most whiteboard software connects one site to one other through a pair of 
modems; many also support more than two participants through a LAN configura- 
tion. I didn’t look at it here, but WorldLinx’s VIS-A-VIS whiteboard package can 
support more than two participants if you have a multiport serial card, giving you 
the benefits of a LAN connection without the LAN. 


indicate it with the pointer tool. Coupled 
with the simultaneous voice capability of 
the DataPort 2001, FarSite is a very ef- 
fective application. 


Drawing to a Close 
Microfield’s SoftBoard is a sophisticated 
input device that lets you make presenta- 


_ About the Products 


DataPort 2001 

(includes DataBeam's FarSite software) 
AT&T Paradyne 

8545 126th Ave. N 

Largo, FL 34643 

(813) 530-2000 

fax: (813) 530-2875 
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(includes SBRECORD and SBVIEW software; 
SBREMOTE remote-access software for 
Windows is a $290 option) 

Microfield Graphics, Inc. 

9825 Southwest Sunshine Court 
Beaverton, OR 97005 

(800) 334-4922 

(503) 626-9393 

fax: (503) 641-9333 
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tions to large groups or brainstorm ideas 
and then print them out, play them back, or 
send them electronically to colleagues who 
can’t physically attend a meeting. I find a 
whiteboard pen to be an incredibly em- 
powering drawing device, letting me think 
much better than I can when trying to 
sketch with a mouse. 

Using whiteboard software is an effec- 
tive way to teleconference without wasting 
the bandwidth (and expense) of a video 
connection. Two sites can effectively de- 
velop ideas cooperatively on an inexpen- 
sive voice-grade phone line. AT&T's Data- 
Port 2001 allows you to establish this 
connection between any two asynchro- 
nous computers, regardless of platform, 
without sacrificing voice communication 
or using two phone connections. 

With the combination of the SoftBoard 
and a voice/data modem like AT&T's 
DataPort 2001, you can connect your re- 
mote offices to in-house meetings with no 
more trouble than simply calling from a 
speakerphone. i 


Howard Eglowstein is a BYTE testing editor. You 
can reach him through the Internet or on BIX at 
heglowstein @ bix.com. 


Nobody Can Outrun — 
4 Stampede. 


Stampede’s Remote Office™ works faster, uses less memory, 
offers greater flexibility than any other remote access program 
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Your remote PC becomes a true SMALL MEMORY FOOTPRINT. 
node on the network — with the Ours is just 24K on the remote PC — smallest 
fastest system in the field. in the business, roughly a third that of compet- 


: itive systems. More room for memory-hun 
Consider the advantages: : JOGOS) 


programs, less need for static RAM. 
FLEXIBILI TY. Access any server, printer, 


gateway or desktop PC on your network from 
anywhere in the world! 

Remote Office is the only product that runs on 
a non-dedicated DOS-based PC host. It can 


Free DigiBoard! 7% 
SAVE $100, a 


support virtually any networking environment. ` AND GET A ANN ; 
And, it's upgradable — to 32 ports — to protect DIGIBOARD смо? 
— ACCELERATOR CARD, FREE! 
PERFORMANCE. stampede’s | m, Order now, and we'll not 
Remote Office runs right over the competition. | J only knock $100 off the price 
Compared to Novell's NetWare Connect, ` Of our Remote Office 2-port 
it's 19% faster on average, 2096 faster on E-mail. | version software (Reg. $395), we'll 


Greater speed means less time on the line — also throw in a 2-port DigiBoard, free! 


€ vd — iin Û You pay just $295! Limited time only. 
eed proof? Check the Labs Review in the , 
12/27/93 issue of PC Week, comparing Remote Call 1-800-R-Office (763-3423). 


І : i Olfer available in the U.S. and Canada only, 
Office to NetWare Connect. Their findings: 
Remote Office “faster, easier to install... better 


DigiBoard” Multisession Accelerator. 2-Port DigiBoard Serial 
Communications Board * 64K of dual memory to interface with the Remote 


protocol support... user-friendly... provided Office" host + 8 MHz 80186 onboard processor * 8 Kb memory window * 
‘ -— Uses standard DB-9 connectors * Requires one 3/4 length 16-bit slot, onc 
more useful management information: unused [/O port address, one unused IRQ тетир request line. 


Operating Spstems and Environments: 
MS DOS 3.1 or higher 


LAN Operating Systems; Norell" Ма Ишге 2,15 or h ES 


higher * NetWare Lite 1.0 or higher + LANtastic'" 4.0 STAMPEDE TECHNOLOGIES, INC. 


: т : А It runs with NetWor 
or higher • Windows " for Workgroups 3.1 or higher * ; WINDOWS. NetWare’ н 
Ванн» өр а, 78 Marco Lane, Dayton , Ohio 45458 USA COMPATIBLE k ond 


Telephone 513-291-5035 Fax 513-291-5040 


Remote Office and Stampede are trademarks of Stampede Technologies, Inc, All other names are trademarks of their respective owners. 
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Some folks would have you believe 
that the software protection dongle 


was discovered by a guy named Don. 


(It wasn't.) Others claim to secure 
multiple applications with one don- 
gle. (They don't.) 

We hate to spoil these fairy tales, 
but when it comes to something as 
important as protecting your soft- 
ware, you need to be concerned with 
facts, not fiction. 

The fact is, what makes one 
software protection method better 
than another is more than the don- 
gle. It's the level of security and flex- 
ibility you get. And for years. 
Software Security has brought soft- 
ware developers the strongest and 


1011 HIGH RIDGE ROAD STAMFORD, CT 06905-161 1 


most seamless security systems 
available, using numerous patented 
technologies.Plus a broad range of 
developer tools and support pro- 
grams to ensure your success in 
implementing hardware-based 
software protection. 

Software Security's combination 
of advanced software and sophisti- 
cated hardware devices (OK, "don- 
gles") goes beyond the basics. For 
example, our UniKey/NET? protects 
multiple applications on a network 
with one dongle... and lets you remotely 
update the licenses! Its comprehensive 
user interface helps you manage 
software distribution, control net- 
work licensing and implement 
"metered" software usage. 


Dongle Fairy Tales? 


Our standalone UniKey? also lets 
you update protection to maintain 
security throughout an application's 
life. You issue one key, one time — 
and forget swapping dongles. Each 
update is as secure as the first. 

If you're serious about protecting 
your software, contact Software 
Security today and ask for our 
Evaluation Kit. It has everything you 
need to explore our innovative protec- 
tion methods for yourself ... and live 
profitably ever after. 


SOFTWARE 
SECURITY 


1-800-841-1316 


203-329-8870 Fax: 203-329-7428 BBS: 203-329-7253 


Software Security International, Ltd., London: +44-784-430-060 Fax: +44-784-430-050 
SSI Belarus, Minsk: +(7) 0172-45-21-03 Fax: +(7) 0172-45-31-61 
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Multiprotocol Print Server 


Axis Communications’ NPS 550 Ethernet print server adds 
multiprotocol smarts to any printer 


BEN SMITH 


T xe: multicultural networks 
make sharing peripherals compli- 
cated. With various PCs, Macs, 
and Unix boxes linked through the same 
cable, a shared printer must understand 
several LAN protocols in addition to jug- 
gling print jobs. Many modem printers un- 
derstand multiple protocols, though at 
some extra cost, through their built-in stan- 
dard or optional network connections. 

A more effective and flexible way to 
make printers available to all systems on a 
network can be an external multiprotocol 
print server. These small boxes attach sev- 
eral printers directly to a network, inter- 
preting various LAN protocols and man- 
aging job flow. À good one like the Axis 
NPS 550 Ethernet print server ($695) can 
also simplify administration. 

While a print server can turn older print- 
ers into network printers, it can also be a 
better buy than a new network printer. 
That's because printers become technolog- 
ically obsolete long before print servers 
do. If you pay more for a multiprotocol 
network printer, you throw away that extra 
investment when you replace the printer. 

You can move plug-in print-server cards 
from one printer to another, but only as 
long as you stick to one printer family. A 
card designed for a Hewlett-Packard Laser- 
Jet IL, for example, will not work in a QMS 
printer. An external print server works 
with almost any printer and can attach 
more than one printer to a network. 

There are more than just financial ad- 
vantages to going with an external print 
server. You get a dedicated processor that 
can manage print jobs coming from mul- 
tiple sources and provide higher through- 
put. With the NPS 550, you also get Axis 
Communications’ virtual printer technol- 
ogy, which vastly simplifies the problems 
of providing different printer configura- 
tions for different users. 

The NPS 550 provides eight virtual 
printers, each of which is a custom printer 
configuration that you can select by name. 
You can, for example, set one virtual print- 
er to use the letterhead tray and another 
to use the plain-paper tray. To the network 
user, the virtual printers appear as sepa- 


rate printers, whereas they may actually 
be the same physical device but with dif- 
ferent print-control values. 

Axis's automatic ASCII-to-PostScript 
conversion lets you print ASCII files on 
PostScript printers. The NPS 550 will de- 
tect ASCII files sent to any virtual printer 
set for this feature and wrap them with 
PostScript code. 

You can connect the NPS 550 Ethernet 
print server to either thin Ethernet (10Base- 
2) or twisted-pair Ethernet (10Base-T). 
The NPS 550 automatically and simulta- 
neously handles TCP/IP, Novell NetWare, 
Apple EtherTalk, and NetBEUI, and it in- 
terfaces with Unix (BSD, System V, and 
AIX), IBM MCS, MS-DOS, Microsoft 
Windows, Novell Portable NetWare, and 
Apple Mac OS. (The unit I tested did not 
support NetBEUI; the current product 
does.) Axis also sells the NPS 530, a pock- 
et print server that supports Novell Net- 
Ware and NetBEUI for $399, and these 
plus TCP/IP and Apple EtherTalk for 
$599, The NPS 650 is a multiprotocol To- 
ken Ring print server that supports Novell 
NetWare and NetBEUI for $795, and also 
TCP/IP for $995. 

With the NPS 550's two Centronics par- 
allel ports and one nine-pin RS-232 serial 
port, you can simultaneously drive three 
printers. I tested the NPS 550 with a Data- 
products LZR 965 PostScript printer at- 
tached to one parallel port; the capability to 
wrap PostScript around plain text was in- 
valuable. I hooked an HP LaserJet 4L, a 
PCL-controlled printer, to the second port. 

The parallel ports are rated at above 100 
KBps (with burst rates as high as 250 
KBps) —more than fast enough to handle 
two HP LaserJet 4Si MX 600-dpi print- 
ers. You can set serial-port transmission 
as high as 38.4 Kbps and select either 
XON/XOFF (software) or RTS/CTS (hard- 
ware) handshaking. As serial printers are 
almost an extinct species, you'd typically 
use the serial port to connect to a plotter or 
specialized display that uses only serial 
communications. The serial port is on the 
front of the 8- by 5- by 2-inch NPS 550. 

The front panel has four status LEDs to 
indicate power, network activity, printer 
activity, and print-server status. Also on 
the front is a test button. In addition to 


With one serial port ол the front and two 
parallel ports on the back, the Axis NPS 550 
can connect three printers to a І0Ваѕе-2 or 
IOBase-T Ethernet LAN. 


printing out a simple test page with some 
basic statistics and operating instructions, 
you can use the button to print out the en- 
tire set of more than 150 parameter set- 
tings, plus the 17-page set of installation 
and integration instructions that reside in 
ROM—a truly nice feature. Those little 
network peripherals manuals always seem 
to be somewhere else when you need them. 


Evaluating the NPS 550 

I found the NPS 550 easy to install and 
use in the NetWare, Apple EtherTalk, and 
most Unix TCP/IP environments. With 
NetWare 3.11, I only had to run PCON- 
SOLE to add a print server (the name must 
include the Axis serial number) and then 
assign the print server to a NetWare print 
queue. I had some difficulty making the 
second port available through NetWare. 
(The relationships between NetWare print 
servers, print queues, print jobs, and the 
utilities to configure them weren't very 
clear to this Unix-minded reviewer.) 

The Mac installation was easy. When I 
powered up the NPS 550, it advertised its 
existence to Apple EtherTalk clients. Mac 
users on the network just needed to select 
one of the Axis virtual printers from their 
Chooser menus. continued 
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Next Year, Over 130 Million Software Packages 
Will Arrive in Corporations Worldwide. 


SOMEBODY BETTER KNOW WHAT 
THEY'RE DOING. 


SOMEBODY DOES. 


That Person is the BYTE Reader. 
и An elite cadre of multiplatform technology experts. 


v Early Adopters: 87% of whom are first to learn 
about and adopt new products and technologies. 


и Influential: The average BYTE Reader influences 
the purchase decisions of 107 others. 
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Multiprotocol Print Server 


The only complex installation was for 
the Unix systems. Some of the complex- 
ity arose from the fact that Axis provides 
several different Unix print-spooler inter- 
faces for both System V spoolers and BSD 
spoolers. Once you use ARP (address res- 
olution protocol) to assign an IP address 
and name to the print server, you must 
then decide which program the Unix print 
spooler will use to communicate with the 
printer: FTP (a simple copy without any er- 
ror logging), a named-pipe daemon, or an 
Axis-written interface to the printer that 
sends error messages to the user as E-mail. 
Systems with BSD's printcap-based print 
spooler also have the last option. 

The source code and installation in- 
structions for all these methods exist in 
the print server's ROM. You copy the in- 
structions to each of your print-spooler 
hosts using ftp. The named-pipe daemon, 
however, requires a compiler for installa- 
tion on your systern. (Even without a Unix 
print spooler, you can still print by copying 
your file to the printer with ftp. This is 
also a way of testing the basic setup.) 

You can manage the Axis server from 
. any system that has an ftp utility —even 
a Macintosh, if you have FTP for your 
Mac. You can also use menu-based DOS 
and Windows interfaces provided by Axis, 
or you can go with an SNMP interface 
program. The FTP method consists of 
downloading a configuration file, editing 
it, and then uploading it to 
the print server—a method | 
very much in the Unix tra- 
dition. Axis has cleverly 
written the print server's 
FTP daemon to give you 
informative error messages 
when you send improper 
configuration settings to the 
print server. 

I found the on-line in- 


About the Product 
NPS 550 Ethernet 


Axis Communications, Inc. 
99 Rosewood Dr., Suite 170 


Danvers, MA 01923 
(800) 444-2947 

(508) 777-7957 

fax: (508) 777-9905 
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know the print server exists; its operation 
is so transparent as to be invisible. When 
you access the NPS 550’s configuration 
information as a network administrator, 
however, you will be duly impressed. 
From top to bottom of each protocol 
stack, the NPS 550 is an example of fine 
engineering and attention to detail. The 
more than 150 operating parameters that 
you can modify are a clear symbol of its 
design quality. For example, you can set 
the Centronics parallel-port interface tim- 
ing to three settings: slow (25 KBps), for 
older printers that don’t support standard 
Centronics timing; standard (the default), 
up to 90 KBps; and fast (up to 125 KBps), 
for printers like the HP LaserJet 451 MX. 
You can also specify an action when a 
job arrives for a printer that’s already busy; 
for example, have a secondary printer han- 
dle the job. There are parameters that hold 
the logical printer names that will be ad- 
vertised on Macintosh printer Chooser 
lists. Also, there are parameters that you 
can use to optionally map NetWare print 
queues to logical printers within the NPS 
550 rather than on the NetWare server. 
The largest collection of parameters is 
dedicated to defining each virtual printer. 
They define the physical printer that a vir- 
tual printer represents, the control strings 
sent to the printer before and after a print 
job, string and byte substitutions for the 
incoming data string, whether to enable 
text-to-PostScript conver- 
sion, actions taken when a 
virtual printer gets a Printer 
Busy signal from the phys- 
ical device, and even a flag 
for a hex dump mode. 
Other parameters de- 
scribe the PostScript that is 
wrapped around text when 
that feature is enabled: 
character font and size, 


structions and the 50-page user’s manual 
clear and comprehensive. For an extra $30, 
you can get an optional technical-refer- 
ence manual, an excellent work of docu- 
mentation that not only tells you what to do 
but provides some of the theory of why 
you do it and how the system works. This 
manual is necessary to fully appreciate the 
value of the print server, and I think Axis 
should package it free with the hardware. 


Operating Parameters 

Sitting on a shelf with a few cables plugged 
in and its LEDs flashing, the NPS 550 
seems an unpretentious little box. When, as 
a network user, you access a printer at- 
tached to the NPS 550, you won’t even 


page size and orientation, margins, and 
line spacing. A virtual printer can even 
map one of seven 7-bit ASCII character 
sets (ISO 8859-2, UK English, German, 
French, Norwegian /Danish, Swedish, and 
DEC) to the 8-bit IBM PC Set 2. 

Not only is the NPS 550 an efficient 
way to connect printers to Ethernet, it is 
also a versatile “black box” that you can 
put between your applications and your 
printer. As such, the NPS 550 print server 
is a Valuable addition to any Ethernet LAN 
that needs shared printers. I 


Ben Smith is a testing editar for the BYTE Lab. 
You can reach him on the Internet at ben? bytepb 
-byte.com or on BIX as "bensmith. " 
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INCREASE SPEED 


WINProbe uncovers the secrets to faster 
Windows operation. Simply click your mouse 
on “Tune Up” and WINProbe analyzes your 
system, then gives you up to 35 suggestions on 
how to speed up your system... 


* Analyzes SmartDrive settings to improve 
hard drive performance 

* Identifies and explains how to set up a 
permanent swap file 

e Identifies which mode is best, Standard or 
Enhanced 

* Pinpoints the optimum driver for your VGA card 

* Optimizes and frees fragmented memory 

e Analyzes and suggests the best Windows setup 
for your system 


TROUBLESHOOT 
YOUR OWN PC 


Few things are more aggravating than computer 
downtime and lockups. You waste time waiting for 
help and usually pay a dear price to get it when you 
finally do. Your time is valuable, so let WINProbe 
troubleshoot the problem for you. You'll be able to 
quickly identify the source of the problem; hard- 
ware, software, or configuration. Telephone support 
time is slashed. Repair bills drop like a rock (S096 
and more of your repair bills are for diagnosing the 
problem, WINProbe does it for you at NO COSTI). 
Tests include... 


* CPU and system board in 16 and 32 bit operation 
* Math coprocessor 

* Memory; conventional, extended, expanded, 
and XMS 

COM ports and MODEM control lines 
Floppy drive speed and surface analysis 

Hard drive surface analysis 

Keyboard and scan codes 

Video adapter and screen 

Mouse initialization and interrupts 

Printer operation, output, and cable 
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“This $99 toolkit deserves high praise for 
ease of use, completeness, and accuracy.” 
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“A bargain worth writing home about." 


^WINProbe's most impressive offering is its 
memory-reclamation capability. This feature 
alone is worth the price of admission.” 
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RESOLVE SETUP PROBLEMS 


Say ‘goodbye’ to software and hardware configura- 
tion and setup problems. WINProbe provides 
helpful information on... 


Installing a new hard drive 

CMOS display and edit 

IRQ, DMA, and UMB usage 

What to do when installing an add-in card 
Cleaning up *.INI and *.GRP files 

Memory allocation and management 

Locating and removing duplicated system files 


OPTIMIZE MEMORY 


WINProbe includes a memory optimization feature 
which lets you reclaim memory that Windows applica- 
tions use but don't properly make available when 
you're in another program. Now you can avoid system 
crashes and other problems caused by reduced avail- 
able memory. 
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COMPATIBILITY 


WINProbe requires an IBM AT, 386, 486, PS/2 or 
compatible with at least IMB of RAM, DOS 3.1 or 
higher, Windows 3.0 or higher, and either a 
Hercules mono, EGA, VGA, or SVGA video. A 
mouse is recommended but not required. 


BUY WINPROBE OR 
BUY THE BUNDLE 


WINProbe is available by itself or in a special 

bundle with PC Certify, Landmark's DOS trouble- 

shooting software and Landmark DOS for Win- 
dows, the remarkable DOS-like operating shell for 
Windows. 


2 GREAT DEALS! 
YOUR CHOICE: 
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di А д 
: BUNDLE.. 
WINProbe « е РС Certify 
Landmark DOS for Windows 


ALL 3 PROGRAMS 


ONLY 599% 


.90 Day 
= Money-back 
Guarantee! 


TO ORDER, OR FOR THE DEALER NEAREST YOU, CALL 
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FAX: (813) 443-6603 • Int'l (813) 443-1331 
Mon-Thur:8AM-9PM, Fri:SAM-6PM, Sat: 10AM-3PM 


IANDMARK 


RESEARCH INTERNATIONAL CORPORATION 
703 Grand Central Street * Clearwater, FL 34616 
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Copyright © 1994 Landmark Research Intemational Corp. АЙ Rights Reserved. WINProbe and PC Certify are trademarks of Landmark Research international Corporation. Windows is a trademark of Microsoft Corporation. Other names are trademarks of their associated owners. 
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Easier Ethernet 


Tut Systems’ Silver Streak adapter delivers 10 Mbps on plain 
telephone wire and makes it easier to build small Ethernet LANs 


BARRY NANCE 


hen you are designing a 
small LAN, ease of instal- 
lation can be as important 


as reliability and affordability. Tut Sys- 
tems’ new Silver Streak Ethernet connec- 
tor promises all three traits by making plain 
telephone wire (also called silver satin) an 
Ethernet cabling possibility. Where you 
might once have installed thin Ethernet 
(or thinnet) cable, you can now string sil- 
ver satin instead and get full 10-Mbps 
packet transmission. 

Typically, you choose a LAN type 
based on the topology that fits the size and 
layout of your business and then balance 
reliability characteristics and cost to further 
choose cable type (see the text box “‘Ether- 
net Cabling Methods"). For small LANs 
(20 nodes or fewer), a daisy-chain or bus 
topology is often the best solution, and 
that has meant using thinnet cable—a 
high-quality, moderately expensive cable 
that is difficult to install in tight spaces. 

Tut Systems' Silver Streak is a $99 
Ethernet connector that borrows technol- 
ogy from the analog world of telephone 
lines to make digita! LAN communica- 
tions possible over plain, inexpensive, 
easy-to-install telephone wire. Plain tele- 
phone wire lacks the minimum number of 
noise-reducing twists per foot that is a 
characteristic of data-grade UTP (unshield- 
ed twisted pair) cable. No LAN installer 
would ever recommend using silver satin 
to create a LAN—until now. 

A network that uses Silver Streak units 
has size and distance limitations that are 
similar to those of a thinnet-based LAN. 
The Silver Streak LAN can have up to 30 
Ethernet connections per segment, a min- 
imum distance between nodes of 7 feet, 
and a maximum cable length of 600 feet 
per segment (see the table on page 186). A 
Silver Streak network also uses the same 
topology as a thinnet LAN: a simple bus or 
daisy chain. 


Silver Streak's Secret 

Silver Streak is a small (approximately 2 
by 3 by '4 inches) box containing a print- 
ed circuit board. The box has a 15-pin con- 
nector at one end to connect to the AUT 


(attachment unit inter- 
face) connector found 
on many Ethernet 
cards, and two RJ-11 
jacks at the other end 
that attach the silver 
satin. The box's elec- 
tronics filter noise from 
the data signals and 
match the impedance 
of the phone cabling 
to the AUI connector. 
(An AAUI, or Apple 
AUI, version for Macs 
also costs $99.) 

With each Silver 
Streak unit you get 
good documentation, 
20 feet of silver-satin 
cable with RJ-11 con- 
nectors at either end, a 
terminator, and an in- 
line phone-cord coupler for extending the 
network. You use telephone-wire termi- 
nators on Silver Streak LANs in the same 
way that you would use coaxial-cable ter- 
minators at the opposite ends of a thinnet 
LAN. Silver Streak has LEDs that flash 
to indicate when the unit is working and 
when collisions take place on the network. 

Silver Streak incorporates a specially 
designed, patented balun. A balun is an 
impedance-matching transformer, most 
often used to connect coaxial cable to 
twisted-pair wiring. It converts the im- 
pedance of one type of wire to that of an- 
other type of wire to prevent unwanted 
signal reflections. (The characteristic im- 
pedance of a cable is the total opposition to 
AC current flow that a wire would have 
if it were infinitely long.) Baluns are com- 
monly used with IBM 3270 terminals, for 
example, to connect to a host computer 
through twisted-pair cable instead of the 
usual coaxial cable. 

Tut Systems' balun also provides ex- 
tremely effective signal filtering, which is 
what allows Silver Streak to get 10-Mbps 
throughput over silver satin. The manu- 
facturer claims that Silver Streak reduces 
interference by over 80 dB (decibels), for 
a ratio of 10,000 to 1, without attenuating 
the differential mode signal of the data 
transmission itself. 


Plug Tut Systems’ $99 Silver Streak adapter onto your Ethernet card, and you can 
string inexpensive, easy-to-install silver-satin phone cord instead of thin Ethernet. 
Silver Streak allows full 10-Mbps Ethernet speed over the UTP phone cord. 


Performance and Price 

I took a multiplatform approach to testing 
Tut Systems' new cabling technology. I 
installed four Silver Streak units on four 
workstations and ran a variety of network 
software products. In each case, I attached 
a Silver Streak to the AUI port of the work- 
station's Ethernet network adapter. I used 
adapters from Intel (the EtherExpress), 
Standard Microsystems (the EtherCard 
Plus Elite 16), and Asante Technologies 
(the EN/SC Ethernet connector for Mac- 
intosh PowerBooks). 

In separate tests, I used Novell NetWare, 
Microsoft Windows for Workgroups, Ár- 
tisoft LANtastic, and IBM LAN Server to 
provide the network file- and printer-shar- 
ing services. I bought the telephone wire 
used in the tests from a local hardware 
store. 

In all cases, the Silver Streak units al- 
lowed LAN packets to flow normally over 
ordinary silver-satin phone cord. The Sil- 
ver Streak technology created network 
connectivity through a type of wire that 
for an ordinary Ethernet setup might as 
well be rope or string. 

In researching cable pricing, however, I 
was surprised to discover that there really 
isn't a big price advantage in buying silver- 
satin telephone cord over thinnet cable. 
A few phone calls to local suppliers of 
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Ethernet Cabling Methods 


M ost Ethernet cabling systems 
use unshielded twisted pair 
(UTP) or coaxial cable (thin or thick) to 
carry LAN packets. Twisted pair is just 
what its name implies—four wires 
twisted in two pairs. Twisted pair is 
used іп a star topology for 10Ваѕе-Т 
Ethernet networks. UTP runs from each 
node on a network segment to a hub, 
which may then connect with other 
parts of the network through а back- 
bone or stacking hub arrangement. 
Twisting the wires reduces electri- 
cal interference. Shielding refers to the 
amount of insulation around the wire 
and, thus, its noise immunity. Under- 
. writers Laboratories certifies UTP cable 
as category 1 (voice grade; also called 
silver satin), category 3 (data grade), 
or category 5 (high-speed data grade). 
A 10Base-T network requires category 
3, while category 5 is being used with 
new 100-Mbps Ethernet systems. 
The STP (shielded twisted pair) used 
in some Token Ring networks looks 
somewhat like the wire used to carry 


house current (110 V) throughout your 
home. STP actually carries a relatively 
low voltage signal, however, and the 
heavy insulation is for noise reduction, 
not safety. 

Though more expensive than twisted 
pair, coaxial cable has more advan- 
tages. Thick coaxial cable lets you run 
greater distances and attach more 
nodes, because it's less prone to signal 
interference and attenuation. (For these 
reasons, coaxial cable is also used for 
cable TV hookups.) Thin coaxial cable 
lets you daisy chain. Sections of Ether- 
net networks using coaxial cable, em- 
ploy a linear bus topology. 

Standard Ethernet coaxial, or thick- 
net, cable has a greater degree of noise 
immunity and is more difficult to dam- 
age, but it requires a combination of 
vampire tap (a piercing connector) and 
a drop cable to connect to a LAN. The 
newer thinnet cable is somewhat thin- 
ner than thicknet. Although thinnet 
doesn't carry signals over as long a dis- 
tance as thick cable, thin Ethernet cable 


uses a simple BNC connector (a bayo- 
net-locking connector for thin coaxial 
cables), costs less, and has become a 
standard for small- to medium-size 
Ethernet LANs. 

In an Ethernet network, the number 
of connections (or faps) and their in- 
tervening distances can be limiting fac- 
tors for a particular cable type. For 
thicknet, you can use repeaters to re- 
generate the signal every 500 meters 
or so. Without repeaters in a long net- 
work, standing waves (i.e., additive sig- 
nal reflections) distort the signal and 
cause errors. Detection of collisions 
(i.e., two network adapters trying to 
transmit at the same time) depends part- 
ly on timing; only five 500-meter seg- 
ments and four repeaters can be placed 
in series before the signal propagation 
delay becomes longer than the maxi- 
mum time period allowed for detection 
of a collision. Without this limit, the 
workstations farthest from the sender 
would be unable to determine whether 
a collision had occurred. 


cable and wire revealed that silver satin 
costs approximately $35 to $45 per thou- 
sand feet, while thinnet goes for $110 to 
$120 per thousand feet. Once you add in 
the cost of a $99 Silver Streak at each 
node, what you save on less expensive ca- 


NETWORK DISTANCE LIMITATIONS 


ble disappears. LAN cables just aren't that 
expensive. 

If saving on cable price isn't one of Sil- 
ver Streak's attractions, what is? Accord- 
ing to Jeff Ellerbruch of Tut Systems, the 
company feels that people who are creat- 


Strung between Silver Streak adapters, silver-satin phone cord behaves most like thin 
Ethernet. Note the 7-foot minimum distance, however. (N/A = not applicable.) 


NETWORK ADAPTER TYPE CABLE TYPE 


Silver Streak 
Ethernet 


Thin 


Token Ring STP 


UTP 
ARCnet (passive hub) N/A 


ARCnet (active hub) 


UTP (silver satin) 


Thick (drop cable). 
Thick (backbone) 
_ UTP (10Base-T) 


MAXIMUM (FEET) MINIMUM (FEET) 


600 7 

164 B 

1640 8 

eB. os 8 
8 
8 


328 
148 


393 
1988 


Depends on cable 
Depends on cable 


In addition to the limitations shown here, keep In mind that you can't connect more than 30 computers on a thin Ethernet 
segment, тоге than 100 computers on a thick Ethemet segment, more than 72 computers on UTP Token Ring, or more 
than 260 computers with STP Token Ring cable. (N/A = not applicable.) 
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ing or upgrading a small network will like 
the convenience of being able to buy LAN 
cable from a hardware store rather than 
from a supplier of specialized cable and 
wire. Ellerbruch also said that Silver Streak 
allows people to take advantage of some 
existing telephone wiring systems and 
avoids the need to install a completely new 
cabling system. Note, however, that you 
cannot use Silver Streak units to piggy- 
back Ethernet signals on top of an active 
telephone system. Y ou also can't use data- 
grade UTP wire with Silver Streak. Only 
silver satin (category 1 UTP) will do. 
One disadvantage of using Silver Streak 
units and phone cable for your LAN is that 
you won't be able to upgrade to one of the 
fast new 100-Mbps Ethernet standards, 
which require category 5 UTP. And you 
can't use cable testers from companies 
such as WaveTek, Fluke, and Microtest 
to troubleshoot your LAN (see the text 
box “Verifying Your LAN Cables"). These 
testing units expect to find themselves at- 
tached to data-grade wire and will flunk 
silver-satin wire. continued 


IS ar 


AND MAG INNOVISION WANTS TO KEEP 
IT THAT WAY. IT'S WHY WE'RE INTRO- 
DUCING GREEN ENERGY. 

GREEN ENERGY WAS DEVELOPED 
TO HAVE MINIMAL IMPACT ON THE ENVI- 
RONMENT. GREEN ENERGY MEANS EPA 
ENERGY STAR COMPLIANCY. GREEN 
ENERGY MEANS VESA DISPLAY POWER 
MANAGEMENT SIGNALING COMPATIBIL- 
ITY. GREEN ENERGY MEANS CONFORM- 
ANCE WITH БМЕОАС MPR Il | 
LOW-EMISSION STANDARDS. AND | 


GREEN ENERGY MEANS NO OZONE 


DEPLETING SUBSTANCES WERE USED 
IN MANUFACTURING OR PACKAGING. | 
BEST OF ALL. MONITORS WITH THE | 
GREEN ENERGY LOGO FROM MAG 
INNOVISION WILL HAVE THE LEGEND- 
ARY PERFORMANCE AND QUALITY OF A 
MAG THAT EARNED US PC MAGAZINE'S 
EDITORS’ CHOICE FOR 4 CONSECUTIVE 
YEARS. АМО READERS’ CHOICE IN SER- 
VICE AND RELIABILITY THIS YEAR. THE 


KIND OF PERFORMANCE AND шрмүңсү 


QUALITY YOU'D EXPECT FROM т 
TOP SYSTEMS АМО FUTURE "T7 
GREEN SYSTEMS. 

CALL US AT 1-BOO-B27-399B 
(1-714-751-2008 IN CALIFORNIA) 
AND WE'LL SEND YOU INFORMATION 
ABOUT MAG INNOVISION'S NEW GREEN 


ENERGY MONITORS. HOW THEY HELP 


SAVE THE ENVIRONMENT AND WHERE 
YOU CAN GET ONE. 
IT'S A JUNGLE OUT THERE! LET'S р" 


KEEP IT THAT WAY. 


MAC 4987 


©1994, MAG INNOVISION, INC. ALL RIGHTS RESERVED. 
MAG INNOVISION ANO ITS LOGO ARC TRAOCMARKS OF MAG 
INNOVISION, INC. ALL BRAND AND PRODUCT NAMES ARE 
TRADEMARKS OR REGISTERED TRADEMARKS OF THEIR RE- 
SPECTIVE OWNERS. 
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Verifying Your LAN Cables 


F- reliability and speed, the LAN 
| cables in your network must form 
an unbroken, noise-free link between 
workstations and file servers. Electrical 
noise or other line transmission prob- 
lems can cause your LAN to fail or, 
more often, mysteriously and insidious- 
ly slow down. When you're wiring a 
new LAN, modifying an existing sys- 
tem, or troubleshooting poor perfor- 
mance, a cable tester is an indispensable 
tool. 

A cable tester contains a TDR (Time 
Domain Reflectometer) and perhaps ad- 
ditional test circuits. A TDR works by 
sending radar-like pulses through the 
LAN cable. It detects pulse reflections, 
analyzes them, and displays its findings. 
A cable tester typically can tell you the 
length of a cable, whether the cable is 
correctly wired internally (i.e., pin-to- 
pin wire mapping), whether it contains a 
short circuit (1.е., wires touching each 
other through damaged or missing insu- 
lation), whether it contains a broken wire 
(or an open), and whether it suffers from 
electrical cross talk (1.е., interference be- 
tween wires). 

When noise blocks the data signal 
flowing through LAN cables, the net- 
work responds by retransmitting the data 
signal. If the noise happens infrequently, 
the network's retry mechanism will hide 
the problem and you won't even know it 
exists. If the noise happens with slight to 
moderate frequency, you'll scratch your 
head wondering why the network has 
slowed down; the retries keep the net- 
work from running at normal speed. 

Two important criteria by which 
cable-testing hardware can judge the 
cable quality are signal attenuation and 
impedance. Attenuation is the decrease 


in a signal's strength over the length of 
a cable. À cable tester measures attenu- 
ation in decibels, with 0 dB signifying no 
signal loss. As an example of a typical 
value, the maximum attenuation allowed 
for 10Base-T UTP cabling is 11.5 dB. 

Measurement of characteristic im- 
pedance, measured in ohms, is more im- 
portant for coaxial cables than for twist- 
ed pair. The thickness (1.е., gauge) of 
the copper conductors, the distance be- 
tween the conductors, and the proper- 
ties of the insulation (i.e., the dialectric 
material) in the cable all influence im- 
pedance. The characteristic impedance 
of both thick and thin Ethernet cable is 50 
ohms; ARCnet cable has a characteristic 
impedance of 93 ohms. 

The method that a cable tester uses to 
detect discontinuities within a cable re- 
lies indirectly on cable impedance. A 
change in the characteristic impedance of 
a wire somewhere along its length causes 
reflections inside the cable. Broken wires, 
short circuits, and mixed wire types 
cause such unwanted signal reflections 
because they create impedance bound- 
aries. By measuring signal reflections, 
a TDR locates discontinuities. 

Cross talk is electrical interference 
between wire pairs in twisted-pair ca- 
ble. Near-end cross talk (abbreviated 
NEXT) is the interference that occurs in 
the cable adjacent to a connector at either 
end. The tester measures NEXT by 
transmitting a signal through one wire 
pair and detecting the resulting spillover 
of current into the other wire pair. 

Short circuits and open connections 
can occur months or years after instal- 


lation, especially if cheap insulation dries 


out, becomes brittle, and cracks. Simi- 
larly, a water-soaked cable won't carry 


LAN traffic very well. Sometimes during 
installation a person will pull a wire 
around a corner and part of the insulation 
will scrape off (this is a shiner). The 
cable problem may not manifest itself 
until months later when it causes a net- 
work outage. 

Some wiring problems happen dur- 
ing cable manufacture or during con- 
nection. Once in a great while, the fac- 
tory or the installer will put connectors 
on the cable with the wrong wire leading 
to the wrong pin, and the new cable 
won't work at all. Or the person may 
mix up the wire pairs by attaching con- 
nectors in a way that causes one of the 
wires to carry a signal that the other wire 
pair should carry (a condition known as 
reversed pairs). 

Even with perfectly manufactured, 
carefully connected wire, you can still 
cause cable-related problems if you over- 
look the published limitations of the 
wiring specification in your planning of 
a network installation or enhancement. 
The result can be a LAN segment with 
cables that are too long or that have too 
many nodes in a segment. It's easy to 
overlook distance and number-of-nodes 
limitations when you're concentrating 
on giving people access to the network. 

You should use a cable tester to check 
the installation of new LAN cables. 
When you build a new LAN or add a 
new cable segment to an existing LAN, 
you'll want to know that the new wires 
can carry noise-free LAN signals before 
you try to log on to a file server. If you 
have a contractor install and maintain 
your LAN wiring, insist that the con- 
tractor perform cable tests during the in- — 
stallation. If you install your own wiring, 
use a cable tester to check your work. 


For Convenience's Sake 
Silver Streak units provide convenience, 


allowing you to use 
existing telephone 
wire that you're cur- 
rently not using. Or, 
if you are building a 
small Ethemet LAN, 
you get the simplicity 
of buying plain tele- 
phone wire from a lo- 


cal hardware store, phone store, or retail 
electronics outlet. Thin and flexible, sil- 
ver satin is also easy to 

About the Product string. i 
Because of its daisy- 
chain topology, Silver 
Streak is suitable for 
small LANs only; as 
with thinnet, cable 
breaks can bring down 
the network. More im- 


Sliver Streak Ethernet connector 
Tut Systems 
2446 Estand Way 


Pleasant Hill, CA 94523 
(510) 682-6510 

fax: (510) 682-4125 
Circle 1077 on Inquiry Card. 
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portant, you can't troubleshoot a Silver 
Streak setup with standard cable testers, 
nor can you upgrade to faster Ethernet. B 


Barry Nance is a BYTE contributing editor and 
has been a programmer for the last 20 years. He is 
the author of Using OS/2 2.1 (Que, 1993), Intro- 
duction to Networking (Que, 1992), and Network 
Programming in C (Que, 7990). Barry is also the 
Exchange Editor for the IBM Exchange on BIX. 
You can reach him on the Internet or on BIX at 
barryn@ bix.com. 


" Gf On 
b. ki EF a Р 4 
Yu AU 

-— Т ww we 


ت 


я 
тү. 


John Craig 
PC Consultant 


At IBM PC Direct™, 
we'll help you 
configure an 

IBM ThinkPad 
that's just your 
speed. You'll be 
surprised how many 
options are available. 
Ask about them. 


To order: 
call 1 800 426-8533 


Ват-10рт M-F, EST em e 
9am-5pm Sat., EST 


Purchase order available for qualifying customers. 


IBM PC Direct 


We're putting the personal 
in personal computing. 


Hey, you there — the one running at warp 
speed — this is for you. Slow down 
B, and catch a glimpse of one of the 
h fastest notebook PCs around. 


NÉ, The IBM ThinkPad® 750Cs. 


It has an 1486™SL/33MHz 
processor with an 8KB internal 
cache to get those high-powered 
| applications really cranking. 
There's a crystal-clear 9.5" diagonal 
measurement dual scan color display so 
you can do less squinting and more doing, 
And there’s a standard full-size keyboard and 
integrated TrackPoint II™ pointing device 
for convenience (and control) that’s second 
to none. 


The ThinkPad 750Cs even reconfigures 
faster. Just lift the hood (a hinged keyboard!) 
to pop in available quick-change hard drives 
and floppy drives. Special power manage- 
ment features mean you don’t have to exit 
your application to change batteries on the 


fly. And the weight of the ThinkPad 750Cs 


Think faster. 


won't slow you down, either. It's a sleek 6.2 
pounds. batteries and all. 


Go ahead and find the time — call IBM PC 
Direct to order. And while you're on the 
linc. ask us about an array of options to help 
you think even faster still. 


The IBM ThinkPad 750Cs. 

To order yours from IBM PC Direct, 

get to the phone pronto! 

= i486SL/33MIlz processor with 8KB 
internal cache 

s 4MB RAM 

в 170MB Removable Hard Drive 

= 35 2.88MB Removable Floppy Drive . 

= PCMCIA slots 

= 9.5° dual scan color display 

= Full-size keyboard with integrated 
TrackPoint II 

2 Audio input/output jacks 

2]17x83'x20' 

2 6.2 lbs with battery pack 

в [BM DOS. Introductory Demo and 
Prodigy" preinstalled 

в 3-year international traveler's warranty" 


Well configure any of our newest ValuePomt™ PCs 
the way you like. See the next page now! 


Instant 


What's new? The “V” series borderless, 
energy-saving monitors.’ And Soft Seleet 
preinstalled software. 


You want it all. right now. (That's ОК. 
people expect more from ІВМ.) For instance. 
you want the latest dazzling monitors. 


So we crcated the new *V" series monitors 
with a sharp. borderless image. And they're 
so energy-efficient they've qualified for an 


EPA Energy Star rating. 


You said, "Installing software takes up too 
much time.” So now we can do it for you at 
the factory with Soft Select", We test and 
optimize each application to work on your 
particular PC. And we give you customized 
configurations. plus the quality and support 
you expect from the world's largest com- 
puter company. 


So go ahead, be demanding, We’re ready for 
anything. Call us now. 


IBM PC Direct 


We're n» uiti the personal 


in personal computing. 


ValuePoint Si. 

Conserve space and money. 

= 3 expansion slots, З bays 

= VESA Local Bus Video 

в Pentium-upgradable (except 425SX/Si) 

в IBM Basic 101-Key Keyboard and 
IBM Mouse 

s DOS and Windows preinstalled 

s 512KB Video Memory 

= Choose your IBM Color Monitor: 14L8. 
14V (add $100 to base model price), 
15V (add $250), 17V (add $670) 


425SX/Si 
1486SX/25MHz 120MB IHD. 4MB RAM 
14L8 (IBM Credit Lease: $45/mo."") $1,259* 


433DX/Si 
486DX/33MHz? 120MB HD, 4MB RAM 
14L8 (ІВМ Credit Lease: $59/mo) $1,639* 


433DX/Si 
486DX/33MHz.' 212MB HD, 4MB RAM 
14L8 (IBM Credit Lease: $63/mo) $1,749* 


466DX2/Si 
1486DX2/66MHz. 212MB HD, 4MB RAM 
14L8 (IBM Credit Lease: $77/mo)  $2.149* 


ratification. We mak 


priced right an 


ValuePoint DeskTop. 

The modern-day workhorse. 

= 5 expansion slots, 5 bays 

и VESA Local Bus Video 

a Pentium-upgradable 

2 ІВМ Enhanced 101-Key Keyboard апа 
IBM Mouse 

a DOS and Windows preinstalled 

= 1MB Video Memory 

= Choose your IBM Color Monitor: 14L8, 
14У (add $100 to base model price), 
15V (add $250), 17V (add $670) 


425SX/D 
1486SX/25MI1z, 212MB HD, 4MB RAM 
14L8 (ІВМ Credit Lease: $57/mo.**) $1,589* 


433DX/D 
486DX/33MHz/ 212MB HD, 4MB RAM 
14L8 (ІВМ Credit Lease: $70/mo.) $1,939* 


450DX2/D 
1486DX2/50MHz, 340MB HD, 4MB RAM 
1418 (ІВМ Credit Lease: $81/mo.) $2,259* 


466DX2/D 
1486DX2/66MHz, 340MB HD. 8MB RAM 
14L8 (IBM Credit Lease: $100/mo) $2,769* 


HÀ‏ س 


AITTITE 


; easy to get the PC you want, 
eady to go to work. 


ValuePoint Mini-Tower? 


With room to grow. 

2 8 expansion slots, 6 bays 

в VESA Local Bus Video 

в Pentium"upgradable 

a IBM Enhanced 101-Key Keyboard 
and IBM Mouse 

в DOS and Windows preinstalled 

в IMB Video Memory 

a Choose your IBM Color Monitor: 14L8, 
14V (add $100 to base model price), 
15У (add $250), 17V (add $670) 


433DX/T 
486DX/33MHz,' 340MB HD. 4MB RAM 
14L8 (IBM Credit Lease: $80/mo.**) $2,219* 


450DX2/T 
i486DX2/50MHz, 340MB HD, 8MB RAM 
14L8 (ІВМ Credit Lease: $93/mo.) $2,569* 


466DX2/T 
1486DX2/66MHz, 424MB HD, 8MB RAM 
14L8 (ІВМ Credit Lease: $108/mo.) $2,989* 


466DX2/T 
1486DX2/66MHz, 527MB HD, SMB RAM 
14L8 (IBM Credit Lease: $113/mo.) $3,129* 


Soft Select preinstalled software lets you 
hit the ground running. 

We can preinstall many of your favorite 
applications, then thoroughly test and 
optimize them — all for only a $10 flat fec. 
When your new ValuePoint arrives, just 
plug it in and go. Of course, we also give you 
the diskettes, manuals and documentation. 
[nstalling software doesn't get any 

easier — or faster. 


Here's just a sampling of 
IBM Soft Select applications. 
Call for our latest additions 
Microsoft® Office (WIN) 

Intuit Quicken™ (WIN) 

Borland Quattro Pro® (WIN) 
Microsoft PowerPoint® (WIN) 
WinFax™ Pro (WIN) 

WordPertect® (DOS) 

IBM VoiceType™ Contro! (WIN) 


Salil Muma. 
HelpCen ter® 


Specialist 


With HelpWare’, you’re covered by the 
best support people in the business. 

ІВМ HelpWare goes beyond ValuePoint's 
one-year warranty and our 30-day, hassle- 
free moneyback guarantee.’ HelpWare is 
tech support people who are always there 
when you need them, 24 hours a day, 7 days 
a week. And it’s one year of free onsite ser- 
vice, provided by thousands of dedicated 
IBM service reps who make house calls any- 
where in the U.S, no matter how remote? 


To order: 
call 1 800 426-8533 


8am-10pm M-F, EST 
9am-5pm Sat., EST 
Purchase order available for qualifying customers, 


Don Williams, Jr. 
PC Consultant 


When Don Williams, Jr. saw the new IBM 
monitors, he couldn’t believe his eyes. He 
or any of our other PC consultants can’t 
wait to give you the details. These moni- 
tors are available separately, or as part of 
an IBM ValuePoint we'll custom build for 
you. At a price that’s easy on the eyes. too. 


Call today! 


Our newest monitors are even easier on your eyes. 
Not to mention your electric bill. 


Who says you can't have it both ways? 

These advanced high-resolution moni- 
tors deliver a brighter, bolder, crisper, 
borderless image that's flicker free. 


But when you're not using them, they'll 
automatically power down? to miserly 
energy consumption levels. When you 
resume work, just touch a key or the mouse 
and they'll power up instantly, right where 
you left off. 


Add a CD-ROM drive and find out what 
you've been missing. 
Practically all multimedia applications ~ 


and more and more regular software titles — 


are available in CD-ROM format. This inter- 
nal [SA interface version has a 300KB/Sec 
maximum sustained data transfer rate 


with multi-session CD-ROM technology, 


DE тгл‏ کے کی 


The “V” series: for new systems and 
upgrades, too. 

Cross-platform compatibility is built in. 
You can plug it right into almost any 1ВМ- 
compatible system and run most popular 
software. These monitors are available in 
14", 15" and 17" screen sizes. 


So, see the light. And save energy. 
Call IBM PC Direct today. 


including full Kodak® Photo CD™ compati- 
bility. We can install it for you at the 
factory so it’s ready to go when your 

IBM ValuePoint 
arrives. 

ISA Internal 
CD-ROM Drive 
(32G2961)........5245* 


Circle 91 on Inquiry Card. 


Complimentary! 
It's the latest edition of 
the IBM PC Direct 
catalog. ValuePoints, 
ThinkPads, printers, 
monitors, multimedia, software, 


and more. To get your copy, 
call IBM PC DIRECT today. 


"ВМ PC DIRECT prices only The offerings. paces and products are subjecl to change or 
withdrawal without prior police. Products you acquire may not be counted under any 
existing Volume Purchase Agreement. The зате offerings and products may be available 
through ІВМ Authorized Remarketers. Remarketer prices may vary, Shipping and handling 
charges are extra. **IBM Credit Lease prices are quoted for 36-month terms Lease rates 
Quoled are good Ihrough 4/30/94, alter which bme rates are subject to change without 
notice, Lease available to qualified comrerciat customers only 1 Soma 486DX/33MHz 
processors may ba manufactured by ІВМ. 1., 2. The energy saving circuitry fs activated 
by the signals sent from system units thet support the VESA DPMS proposal. 

3 Upgradable with Intel *'s future OverDrive™ processor based on Pentium technology 

4. Comes ol warranty and 30-day moneyback guarantee information available through 
IBM and ІВМ Authorized Dealers. Please cati 1 800 426-2968 for details regarding 

IBM'S moneyback guarantee and limited warranty. 5. А! no additianal charge during 
warranty period. Onsite service available Monday-Friday Bam-5pm in your time zone. 

6. Intemational traveler's warranty service available in countries where ThinkPad i$ 500 
IBM, ThinkPad, Mini-Tower, HelpCenter and HelpWare are registered trarernarks. and 
VatuePoint and 501 Select ara trademarks of International Business Machines Corporation 
All other brands and produci names are regislered trademarks, trademarks or service marks 
of their respective holders PC Direc is a trademark of Zifl Communications Company and 
is used by IBM under license 

©1994 Intemational Business Machines Corporation 


To order: 
call 1 800 426- 9933 
2 e 


Ват-10рт M-F, EST 
Sam-5pm Sat, EST ; 
Purchase order available for qualifying customers. 


IBM PC Direct 


We're putting the personal 
in personal computing. 


[EÊ Roundup 


Multimedia Presentations 


Time-line-based presentation software spices up a traditional 


electronic slide show 


SHELLEY CRYAN 


| ultimedia. It’s the buzzword 
of the nineties. With cheaper, 
faster computers widely avail- 


able, people who give presentations are 
often looking to incorporate the latest 
flashy elements into their shows: movies, 
sounds, and animations. 

These elements can, of course, be used 
in top traditional slide-presentation pro- 
grams. Programs such as Aldus Persua- 
sion and Microsoft PowerPoint let you 
show slide presentations on your computer 
screen, complete with fancy slide transi- 
tions and some or all of these multimedia 
elements. There is a glitzier alternative, 
however. 

I look here at programs that offer the 
added element of time. That is, they allow 
you not only to select a wide range of me- 
dia formats to incorporate into your pre- 
sentation, but also to define exactly when 
all this activity will occur. Picture this: The 
introductory scene of a presentation shows 
a title sliding into place; then colorful el- 
lipses bounce around and reshape until 
they land behind the title. A sound track 
plays in the background throughout the 
scene, muted when an electronic narrator 
reads the title just as it appears on-screen. 
The final action shows a corporate logo 
rolling into place in the bottom left cor- 
ner, and then the presentation date fades 
into the lower right corner. The scene ends 
by dissolving, bit by bit, into the next scene. 

That’s multimedia presentation, as exe- 
cuted by the programs in this roundup: Su- 
per Show and Tell from Ask Me Multi- 
media Center (Windows), Q/Media for 
Windows from Q/Media Software, Vi- 
vidus’s Cinemation (Mac), Macromedia’s 
Action (Windows and Mac), and Gold 
Disk’s Astound (Windows and Mac). I’ve 
limited the selection to programs aimed at 
the general business presenter rather than 
the multimedia jockey, so I’ve left out 
analyses of the more complex and pricier 
programs, such as Macromedia Director 
and Passport Producer Pro. 


Breaking with Tradition 
With the added factor of time, multime- 
dia presentation programs give you more to 


Super Show and Tell is anchored by a unique, 
streamlined Interface. SST packs everything Into a 


single window: scene preview (which shows the scene 


you're working on), navigation controls, media editors, 
and thumbnail sketches of other scenes in the 
presentation. If you're looking for a capable, basic 
multimedia E tool with a short learning. 
you'll be happy with SST. 


Like most of the programs in this category, Q/Media © _ 


for Windows is based on the familiar slide metaphor. 
Each slide is a scene that can be filled with sound, 
movies, graphics, and text. At $99, Q/Media fs the 
least expensive program of the bunch. It lacks 


animation tools and interactivity, but it's rich in 


transition effects, Import formats, time management, 
and fine control over presentation elements, 


Vividus's Cinemation takes an entirely different 


approach to multimedia presentations. Instead of _ 
working with slides or scenes, you work with framesina — 


filmstrip. The biggest drawback: It's harder to set 
action durations, since you're dealing with frame 
quantities rather than the more familiar time 
quantities, The benefit: easier, better animation. 


In all, Cinemation is a powerful tool with — 
an unconventional yet effective approach. 


Macromedia's Action offers a slew . 
of conveniences to streamline production. | 
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you create your presentation painlessly. With a bar- qe 


style time line, standard Interactivity controls, and a UE 
collection of animation options, Action packs all the . {- 


major features of a multimedia presentation 


program into a solid performer. · 


Gold Disk's Astound nat only offers the requisite 
multimedia presentation features but also includes. 
features found only in top traditional presentation 

packages. This makes learning the program a snap for 
anyone who's familiar with traditiónal presentation 
programs. Astound pulls all this together into a slick, 
well-designed program. 
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juggle than you would have in a tradition- 
al slide-making program. But the payoff 
for some extra complexity can be sub- 
stantial: With multimedia presentation pro- 
grams, you've got more control over your 
show, so you can create stunning, memo- 
rable presentations. 

Most multimedia programs also let you 
create simple animations, so you can show 
graphical elements flying around your 
screen along a path you define. All but 
one in this group (Q/Media) let you in- 
corporate a bit of interactivity into your 
presentations, too, This is handy when you 
want to branch off into different topics at 
will during a presentation, where you press 
a button and the presentation jumps to a 
predefined slide. Other types of interac- 
tive controls let you play back movies and 
pause the presentation. 

All this time-based activity, animation, 
and interactivity requires a computer’s pro- 
cessing power during playback. This sharp- 
ly diverges from the traditional slidemak- 
ing programs, which, besides running оп а 
computer, can output to 35mm slides and 
overheads. You'll also give up the superior 
text-handling capabilities of the tradition- 
al slidemakers if you opt for a multimedia 
presentation program. Traditional slide- 
makers offer an outliner, which makes it 
easy to create lots of text-based slides and 
perform such functions as spelling check- 
ing and find-and-replace. 

Of course, every rule has an exception, 
and Astound fills that role among multi- 
media presenters. It hedges its bets by pro- 
viding features of both traditional and mul- 
timedia presenters. 


Copenhagen 


With its тині approach, : SST is a snap to 
learn. The scene preview is your main work area. You 
modify elements with SST's media editor. By selecting 
objects and clicking on the action button, you can add 
effects such as motion or dynamic changes to size, color, 


or font. 
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But to get this combination, you’re not 
limited to Astound. Many of the multime- 
dia presenters let you import static slide 
presentations, so you can use the features 
of both types of program. It’s often not as 
convenient as Astound’s all-in-one ap- 
proach, but it can be a valuable option. If 
you've already created several tradition- 
al slide presentations that you now want to 
jazz up, or if you depend on particular fea- 
tures of a favorite program, you won't have 
to give those up. 


The Feature Mix 

Which features are most important? Ease 
of use is a key issue. To maximize the cre- 
ative and persuasive impact of your work, 
you must be able to focus on content rather 
than production. Conveniences like tem- 
plates and master pages, which streamline 
formatting by acting as overall design 
guides, are vital. 

Also critical are support for a variety of 
import formats, interactive controls, ani- 
mation capabilities, and a decent scheme 
for managing time-based events. For pol- 
ished presentations, look for a good se- 
lection of transition effects. 


The write-ups that follow focus on the 
criteria I’ve discussed, with special em- 
phasis on each program's approach. For a 
quick comparison of capabilities, check 
out the features table on page 194. 


Super Show and Tell 


Super Show and Tell, by Ask Me Multi- 
media Center, targets the true computer 
neophyte and defines one end of the ease- 
of-use spectrum. To achieve this distinc- 
tion, SST has cut out a lot of the features 
and flexibility that you can find in other 
programs. You may outgrow it or be dis- 
appointed if you plan to create presenta- 
tions frequently. Yet fewer features means 
less to learn, so if you're looking for a ca- 
pable, basic multimedia presentation tool 
and a short learning curve, you'll be happy 
with SST. 

SST is anchored by a unique, stream- 
lined interface. Unlike the other programs, 
SST packs everything into a single win- 
dow: scene preview (which shows the 
scene you're working on), navigation con- 

trols, media editors, and thumb- 


You'll also want at least ba- _ SST Features nail sketches of other scenes in 


sic tools for creating and edit- 
ing various types of media, 
such as drawing tools, rudi- 
mentary sound editors, and 
graph generators. Don't ex- 
pect full-blown features in this 
area; for a full set of such 
tools, you can turn to a dedi- 
cated third-party program like 
Adobe Illustrator or Delta- 
Point's DeltaGraph 
Pro. But it saves time 
and memory to have a 
few basics in your pre- 
sentation program. 
All the programs 
discussed here include 
a free run-time player 
that lets others view 
your presentation if 
they don't have the 
source application. But 
because you can't be 
sure that everyone has 
the proper hardware 
and software drivers to 
run a multimedia pro- 
gram accurately, wide 
distribution is still 
tricky. It's critical to 
have the option, how- 


passed this test. 


ever, and each of these programs 


By the time you read 


this, version 1.1 of 


Super Show and Tell 


will be available. Ac- 


cording to Ask Me 
Multimedia Center, 
new functionality will 
include the following: 


* Enhanced branch- 
ing: Jump to a spe- 

` cific slide position 
within another slide 
set. 


• Bring Forward/Push 
Behind: Reposition 


` media elements to 


appear behind or 
on top of other 
media elements. 


* Show multiple AVI 
files on the same 
screen and control 
playing time. 

эъ Additional file for- 
mats: WMF, CGM, 
Kodak Photo CD. 

• 25 new transitional 
effects. 

e Print handouts. 


the presentation. This all-in-one 
approach makes it easy to find 
what you're looking for, and 
it's instantly obvious if a fea- 
ture isn't available. 

For real out-of-the-box pro- 
ductivity, templates would 
quickly give scenes a consis- 
tent look. Unfortunately, how- 
ever, SST doesn't support tem- 
plates or master slides. You'll 
need to create each scene from 
scratch. 

To create a scene, you select 
the background in the preview 
scene area and turn to the media 
editor to apply a few overall at- 
tributes. Gradient or patterned 
backgrounds aren't an option; 
you're limited to a single-col- 
or background, or you can place 
an image in the center. You can 
“tile” the background image to 
create a wallpaper effect. 

To add a background sound 
track, you use the media editor 
again. SST supports WAV and 
MIDI files, but the package 
doesn't include much clip me- 
dia (e.g., sound, graphics, and 
movies). The alternative is to 


use third-party sources. 


Adding objects that come and go over 
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lost when the drive’s response 
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mum uninterrupted data rate 
of 2.9 MB/s ensures a smooth 
and continuous data delivery 
for audio/video reproduction. 
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Access: 30 ms No more fro- 
zen frames or audio drop outs 
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data processing disk drives. 
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the data stream. 
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time is straightforward. You click on the 
media button to add text, imported images, 
sound, and movies. You select the draw 
option under the media button to create 
your own objects with SST’s rudimentary 
drawing capabilities (you are limited to 
lines, rectangles, and ellipses). Again, you 
use the media editor to apply attributes 
like text formatting and colors. Any ob- 
ject can become an interactive button, 
jumping the presentation to a specified 
slide or calling up and running another 
SST presentation. 

With your objects set, it’s time to add 
action, such as motion, or dynamic changes 
to size, color, or font. This, too, is simple. 
Select the object, click on the action button, 
and make the appropriate modifications. 
To show text moving in from off-screen, 
for example, you first drag the text block 
beyond the bottom left corner of the pre- 
view screen. With the block still selected, 
you click on the action button and select 
move. Finally, you drag the text block to 
where you want it to end up, and SST fills 
in the in-between motion. 

You can specify how long it takes to 
complete the move or any other action, 
and you can specify when such activities 
will occur. Yet the way SST manages and 
synchronizes time-based events is proba- 
bly the one area where the attempt at sim- 
plification doesn’t make things easier. 
There’s no bar-style time line. Instead, 
there’s a playlist, which lists actions in a 
scene in the order in which they occur, 
along with the amount of time the activity 
will take. Under this structure, it takes 
more than a glance to see exactly what is 
supposed to happen, and it’s difficult to 
figure out how to change the timing of 
events. 


Q/Media for Windows 
At $99, Q/Media is the least expensive 
program of the bunch. But instead of of- 
fering limited capabilities like SST, Q/Me- 
dia focuses on a few areas and fully im- 
plements these targeted functions. 
Q/Media lacks animation tools and in- 
teractivity. Without interactive capabili- 
ties, you can't branch to different topics 
in a presentation. However, Q/Media is 
rich in transition effects, import formats, 
time management, and fine control over 
presentation elements. It rivals its higher- 
priced competition in many of these areas. 
Like most of the programs in this cate- 
gory, Q/Media is based on the familiar 
slide metaphor. Each slide is a scene that 


192 BYTE APRIL 1994 


Despite its low price, Q/Media offers excellent control for managing time-based events. Although 
Q/Media's bar-style time line is not as flexible as Action's time line, it still provides a convenient way 
to stage the coming and going of disparate media elements. VCR-like controls help you navigate 
through a presentation. 


can be filled with sound, movies, graphics, 
and text. You start by defining the slide/ 
scene size, background, and so forth. To do 
this, you click on the scene info button on 
the handy toolbar. Unfortunately, it can 
take a long time for the dialog box to ap- 
pear; with my 33-MHz 386 PC, sluggish- 
ness cropped up fairly often. 

Q/Media offers an impressive array of 
scene-format options. You can set a cus- 
tom stage size for each scene, as well as fix 
its position on the computer screen. Scene 
background options include patterns, wall- 
paper, full-screen graphic, and gradient. 
Q/Media even allows you to customize 
how the rest of the screen will look if a 
presentation doesn't fill it entirely. There 
are 19 different slide transition effects to 
choose among. 

This plethora of choices extends to add- 
ing transitional elements—sound, images, 
text, or movies—to the scene as well. You 
can set any color in bit maps to be trans- 
parent, and you can set up third-party ed- 
itors to launch automatically from within 
Q/Media when you double-click on an ob- 
ject. 

With no animation tools, you need to 
rely on Q/Media's object transition effects 
to add the feeling of movement. These ob- 
ject transition effects are the same as the 
slide transition effects. So, for example, 
text could appear on-screen from behind 
thin venetian blinds. 


Time-based events are managed with 
Q/Media's bar-style time line. Although it 
is not as flexible as Action's time line, it 
still provides a convenient way to stage 
the coming and going of disparate media 
elements. 

Q/Media has announced a CD-ROM 
version. For $149, you get Q/Media 1.2 
for Windows along with a 500-MB clip- 
media library. 


Cinemation 


Cinemation, by Vividus, takes an entirely 
different approach to multimedia presen- 
tations. Instead of working with slides or 
scenes, you work with frames in a film- 
strip. This distinction is striking. With 
a filmstrip, you see every step of every 
movement. If a graphic bounces across the 
screen, pauses, and bounces back the other 
way, it may span 100 frames, each one 
successively showing the graphic a little 
further along its path. 

This filmstrip approach is certainly dif- 
ferent, but it's fairly easy to work with. 
The biggest drawback is that it's harder 
to set action durations, since you're deal- 
ing with frame quantities rather than the 
more familiar time quantities. The benefit 
is that you get easier, better animation. 

Imagine a presentation scene that shows 
a movie, followed by four text boxes slid- 


Cinemation ireals presentations as a series of тартар іп а ии so you see every step of 
every movement. You can navigate through your presentation by clicking on frames in the filmstrip 
window. 


ing into view accompanied by 
sound effects. When a viewer 
clicks on any one of the text boxes, 
the presentation branches to the 
corresponding topic. Cinemation 
lets you create a relatively com- 
plex slide like this. 

First, you open a design tem- 
plate, complete with background 
gradient and text and graphics 
placeholders. Then you add text 
and graphics where the placehold- 
ers are and adjust their placement. 
Next, you import the movie and 
place it next to the bullet points. 
Cinemation automatically adds 
frames to the presentation film- 
strip to accommodate the movie’s anima- 
tion. Testing playback is simple using the 
VCR-like controls. 

Cinemation really shines when defin- 
ing motion. It offers four alternatives: You 
can apply an AutoMotion template, which 
attaches predefined movements to objects 
in your frame; you can define a beginning 
and an end position and ask Cinemation 
to fill in the motion between them; you 
can draw animations frame by frame; or 
you can drag objects around and record 
the activity. 

If you choose to drag-and-record, Cin- 
emation automatically adds frames to ac- 
commodate each object’s movements and 
automatically loops the QuickTime movie 
so it will continue to play while the bullets, 
markers, and text are moving into place. It 
also automatically copies all the graphi- 
cal objects to any new frames that it cre- 
ates. 

Adding sound is easy, too. You select 
the frame during which a sound should 
play, click on the sound tool, and then se- 
lect a sound file from the dialog box that 
pops up. Cinemation supplies an ample 
collection of sample sounds. 

Cinemation’s interactive controls in- 
clude the basics: You can define buttons 
that, when pressed, jump the presentation to 
a specified frame in the filmstrip or jump to 
a different movie altogether. You can de- 
fine a transition effect to occur when the 
scene changes. And you can set up pauses. 

One of Cinemation’s greatest capabili- 
ties is that it can import entire Aldus Per- 
suasion and Microsoft PowerPoint files 
with a single command. Each slide in the 
presentation becomes a separate frame, to 
which you can add motion or interactive 
buttons. 

In all, Cinemation is a powerful tool 
with an unconventional yet effective ap- 
proach. 


Timeline 


Action 


With a bare time Кш, standard i inter- 
activity controls, and a ‘collection of ani- 
mation options, Macromedia’s Action 
packs all the major features of a multi- 
media presentation program into a solid 
performer. Action offers a slew of conve- 
niences to streamline production. Tem- 
plates, a content list, and a scene sorter all 
help you create your presentation rather 
painlessly. Action features excellent intu- 
itive tools for manipulating and animat- 
ing objects. One of the first multimedia 
presentation packages is still a sound 
choice. 

Action's presentations are collections 
of scenes that structurally resemble slides. 
A collection of templates is provided, or 
you can create and save your own. And 
you can choose among gradients, patterns, 
and images for a custom background. 

Action's media creators aren't as ex- 
tensive as Astound's; in particular, Action 
lacks sound and movie editors. But its 
charting capabilities will save you from 
constant reliance on a third-party graph- 
er. The charting features are available only 
in the Windows version, which is ahead 
of the Mac verson on several features. 

The drawing tools are standard, as are 
the controls over interactivity. You set but- 
tons to jump to a specified scene, replay 
the current scene, and pause. 

As you'd expect given the program's 
name, Action's strong suit is its options 
for adding actions to objects such as text, 
graphics, and movies. You can apply tran- 
sitions and motions to an object for when 
it enters or exits a scene and set custom 
durations for those actions. The large se- 
lection of transition effects includes ones 
that will reveal an object in a checkerboard 


scene is represented by a bar. The longer the bar, the longer an object remains in the scene. As in other 
programs, you can move or resize the bars to alter an object's entry/exit time and duration. 


pattern or from the outside in. 

Action offers several options for object 
entry and exit motion. You can make the 
object swoop in from any side or corner 
of the scene, or you can define start and 
end placement and Action will fill in the 
movement. Action's Path Editor also lets 
you customize move- 


ment. You combine BHI ИИ 
dragging and mouse- ems 
clicking to define Aç this review went 


straight path segments о press Macro- = 
along which the ob- media announced — 


ge Me Е, 


ject will move. Action 3. 0 for Win- 
You can apply а dows. According to 
third type of action— Hs Терт нн 


а light effect—to ос- 
cur when ап object 
isn't moving or in 
transition. A light ef- 
fect such as a sparkle 
or shimmer can add 
interest to an object 
and, for example, 
help to highlight par- 
ticular bulleted text. 
Action's time man- 
agement controls are 
centered around its 
bar-style time line, 
where each object in 
a scene is represent- 
ed by a bar. The long- 
er the bar, the longer 
an object remains in 
the scene. As in other 
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programs, you can import of GIF, TF, 5 
move or resize these and POX bs 


bars to alter an ob- 

ject's entry/exit time 

and duration. VCR-like controls help you 
navigate through a presentation while edit- 
ing. A particularly handy feature is the 
compressed-view option, which shows all 
the elements that will appear over time in 


APRIL 1994 BYTE 193 


Reviews Roundup 


KEY FEATURES OF TIME-LINE-BASED PRESENTATION SOFTWARE 

Multimedia presentation software should support a wide variety of media formats, including Video for Windows (AVI) and QuickTime on the 
Macintosh. Embedded media editors allow you to work on media elements without relying on other software. Templates and bundled clip media 
make it easier to assemble a multimedia presentation. N/A = Not available. (@ = yes; О = no) 


Short take Solid multimedia Моге Combines features Same Frame-based Good for Easy to use; 
functionality of traditional and functionality presentations; linear limited 
program than Mac multimedia programs аѕ Mac version, super animation presentations 
product with enhance- tools 
ments (0.g., im- 
proved charting 
and interactivity) 
Requirements Mac Classic Il, Windows 3.0, Mac Plus or batter, Windows 3.1, Any Mac, Windows 3.14, Windows 3.1, 
System 6.x, 386, 2 MB RAM System 6.0.84, 386, 4 МВ RAM System 6.074, 386, 4 МВ RAM 3865X, 2 MB 
2 MB RAM 2 MB RAM 2 MB RAM RAM 
(more with 7.x) (more with 7.x) (more with 7.x) 
Import formats | - ME | 
Sound В AIFF, WAV, MID, snd, SoundEdit, WAV, MID, snd, SoundEdit WAV, MID, WAV, MID 
SoundEdit CD Audio AIFF, SoundEdit Pro, СО Audio CD Audio 
AIFFe, Amiga IFF, 
WAV 
Images PICT BMP, DIB, WMF, PICT, GIF, EPSF, BMP, DIB, PCX, PICT BMP, PCX, BMP, PCX, 
convert utility TIFF, Photo CD GIF, TIF, CGM, WPG, DIB, TIF, DIB, TIF, GIF, 
for EPS, GIF, Photo CD, TGA, GIF, WMF, TGA 
PCX, TIF WMF, RLE, PCT TGA, JPEG, 
PICT, EPS, 
. CGM 
Video QuickTime AVI, MOV QuickTime MOV, AVI QuickTime AVI, AVS AVI 
Animation PICS МММ, Ри, FLC PICS, Animation AWM, AWA, PICS, FLC, FLI, FLC, FLI 
Works SCM, AIM Scrapbook, MMM, AWI 
(Gold Disk) Cinemation 
Data МА WKS, TXT, Excel, Lotus Excel, Lotus, N/A NA МА 
CSV, XLS, tab/retum 


DBF, CHT delimited 


WENN CC Y/|[|HOÉ€—€€——————À————— ——— —P——(—PYYOe€——————————X————————»(———————Á—ÓÀ— 


Import entire slide shows 


with one command LÀ .€ LJ e. * O Q 
Interactive controls © э © © © O @ 
Run-time piayer e a © e e s e 
Media editors/creators 

Sound о О @ © © о О 

Draw 3 e € @ © © e 

Graphs, charts e e e О 
Number of scene 

transitions 30 46 22+ 22 21 19 7 
Animation ^ @ e © 9 O (9 
Design templates © @ © e © O O 
Bundled clip media Ample Ample Largest selection Largest selection Ample sounds Modest; 500 Sparse 

of category of category and animation MB in CD-ROM 
version ($149) 
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the scene. This view is useful for aligning 
objects relative to one another. 

Although Action is available in both 
Mac and Windows versions, the two aren’t 
compatible, so presentations created in one 
version can’t be opened in the other. 


Not. АШУ toes Gold Disk's Astound offer 
the requisite multimedia presentation fea- 
tures—time-based events, animation, and 
interactivity—but, unique to this category, 
it also includes features found only in top 
traditional presentation packages: an out- 
liner, complete with some text-handling 
features, as well as the ability to output to 
35mm slides. Astound's interface incor- 
porates the traditional slide, outline, and 
slide sorter views, in addition to a time- 
line view. This makes learning the pro- 
gram a snap for anyone familiar with tra- 
ditional presentation programs. Astound 
pulis all this together into a slick, well-de- 
signed program. 

But don't trash your traditional slide- 
maker yet. Astound’s outliner isn't as full- 
featured as PowerPoint's or Persuasion's. 
You can't import text or see text formats in 
outline view. It also lacks the seamless 
navigational aids of top slidemakers. 

Yet Astound's outliner is still a wel- 
come feature. [t helps you organize your 
thoughts as you prepare a presentation, 
and it gives you a good overview of all 
your slides as you edit your work. And 
never turn down a spelling checker. 

Like other packages, Astound lets you 
apply templates to quickly standardize a 
design. A healthy supply of templates is 
included for 35mm slides, 13- and 9-inch 
screens, overheads, and PowerBooks. 


Timeline 


в а 
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Astound does double duty as a slide-making program as well as a 
multimedia presentation program. Its time line helps you synchronize the 


media elements that make up your presentation. 


Astound offers a wide assortment of 
media creators and editors. Its drawing 
tools are better than average for the group, 
and its graphing capabilities are fairly so- 
phisticated. Astound’s sound and movie 
editors are particularly full-featured and, 
for many users, will virtually eliminate the 
need for third-party editors. 

Another strong area is the selection of 
transition effects. Astound offers 22 scene 
transitions, with nine customizing effects 
for most, leaving no shortage of creative 
permutations. But what's truly notable are 
the choices for object transitions. You can 
set entrance and exit text transitions that 
make text drop letter by letter, for example, 
or you can customize how an object ro- 
tates into or out of a scene. 

Astound offers the standard interactive 
controls, and its bar-style time line is quite 
capable. You animate objects by defining 
paths along which they travel. 

The package comes bundled with a CD- 
ROM filled with over 1300 pieces of clip 
media. The library includes graphics, back- 
grounds, sound effects, music, digital video 
clips, and animated actors. It's the largest 
set of bundled clip media in the category. 

Be forewarned that, with all these fea- 
tures, Astound is not for the faint of hard- 
ware. Despite the manufacturer's listed 
minimum recommendations, you'll real- 
ly need 4 MB of application RAM and 
at least a Mac IIcx to take advantage of 
Astound's feature set and to better your 
chances for smooth playback. And make 
some room on your hard drive for the gen- 
erous assortment of clip media supplied 
with this package. 

I looked at the Macintosh version in 
depth for this roundup; the final Windows 
version came too late to be included. How- 
ever, the beta of the Windows version 
seems to perform 
much like the Mac- 
intosh version, and 
Gold Disk claims 
cross-platform com- 
patibility—some- 
thing unique to this 
category. Either way, 
| Astound is a winner. 


The Wrap 

With the varying ap- 
proaches of multi- 
| media presentation 
software, the ques- 
| tion is not “which is 
the best program?" 
but "which is the 
best program for 


me?" Consider your needs carefully be- 
fore plunging ahead, and then match your 
needs with the appropriate offering. 

Each program takes a different slant on 
how best to create stunning presentations, 
апа each of the packages reviewed here 
does an admirable job of meeting its goals. 
For quick, basic presentations, Super Show 
and Tell is a good choice. Q/Media is the 
budget choice, limited to linear presenta- 
tions without animation. For the best in 
animation, Cinemation is your program. 
Astound and Action are the top all-around, 
full-featured alternatives, with Astound 
offering a broader base of features than its 
chief rival. Ш 


Shelley Cryan runs a consulting business in Tar- 
rytown, New York, that helps companies incorpo- 
rate computer-based technologies. She holds an 
M.B.A. in finance and marketing from the Uni- 
versity of Chicago. You can contact her on Compu- 
Serve at 71232.3673, on the Internet at 71232,3673 
(? compuserve.com, or on BIX c/o "editors." 


: About the Companies 


Ask Me Multimedia Center 
(Super Show and Tell 1.0) 
7100 Northland Cir., Suite 401 
Minneapolis, MN 95428 | 

(612) 531-0603 

fax: (612) 531-0645 . 

Circle 1056 on Inquiry Card. 


Gold Disk, Inc. 
(Astound 1.01 for the Мас, 
Astound 1.5. for Windows) 

3350 Scott. Blvd., Building 14 

Santa Clara, CA 95054 

(800) 982-9888 . 

(408) 982-0200 . 

fax: (408) 982-0298 
Circle 1087 on inquiry С Card. 


Macromedia n 
(Action. zB 01.4 for the Mac, 
Action 2.5.4 for Windows) _ 

600 Townsend St. . 

San Francisco, CA 94108. 
(800) 288-4797 = р 
(415) 252-2000 

fax: (415) 6260554 - 
Circle 1088 on Inquiry Card. 


Q/Media Software Corp. i 
{Q/Media for Windows 1. 2) 

312 East Fifth Ave. 

Vancouver, B.C., Canada УБТ 1H4 
(604) 879-1190 

fax: (604) 879-0214 

Circle 1089 on Inquiry Card. 


Vividus Corp. 

(Cinemation 1.1) - | 
378 Cambridge Ave., Suite | 
Palo Alto, CA 94306 . 

(415) 321-2221 | 

fax: (415) 321-2282 _ 
Circle 1090 on Inquiry Card. 


APRIL 1994 BYTE 195 


Call IBM PC Direct today! 


EASY ADD-ONS: a А 
PCMCIA cards | И YOUR NAME HERE: ThinkPad 500 
make adding LAN | | j You can order | ] 
connectivity, а | 22 a free ID plate e 486SLC2, 50/25MHz processor 
modem or additional VP that personalizes 


your ThinkPad. Des with 16KB internal cache 
• 4MB RAM/85MB hard drive 
e 10.1wx7.5'dx 1.6 h/34 Ibs. with battery pat 


Mns | | memory easy! 
IBMS PC Direct™ has ThinkPads with more of what you want, and less of what you don’t: More features 

| and power Less size and weight! The ThinkPad? 500 is a sleek 3.4 pounds. Yet, it packs enough high-speed « 7.4" monochrome passive-matrix 

horsepower to fet you take your most sophisticated desktop applications on the road. | LCD display, 64 grey oun 


_ Now — want to carry off color with ease? Then call us about the ThinkPad 350C. You get a 9.2" backlit, „ 81-key keyboard w/integrated TrackPoint II 
$ б 206-Color, passive-matrix LCD display. There's plenty of power for your current needs. And ample space to „ PCMCIA slot 

___ Gparade for more. All in an easy-to-take 5.7-pound package. Both of these lightweights get the heavyweight • ІВМ DOS preinstalled 

" 8 backing ot IBM'S HelpWare®, including a 30-day moneyback guarantee’ and around-the-clock telephone • 1-year international traveler's warranty? 
assistance: You'll find them at IBM PC Direct. To order these, or any of our other critically acclaimed IBM $1 999* (ВМ Credit Leas 
___ ThinkPads, call now. І ый, 
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ThinkPad 3506 (color) ThinkPad 350 


Vim Memos me ipM PC Direct 


with 8KB internal cache with 8KB internal cache 
e 4MB RAM/250MB hard drive, • 4MB RAM/125MB hard drive, We're putting the personal 
3.5" 1.44MB diskette drive 3.5" 1.44MB diskette drive s , P - 
e 11.7% х 8.3"d x 2.0"h/5.7 Ibs. with battery pack e 11.7"w x 8.3"d x 1.9"1/5.2 Ibs with battery pack in personal computing. 
e 9.2" STN backlit LCD, 256-color display e 9.5" monochrome STN backlit LCD display, 64 grey scales Order Now! 
e Full-size keyboard w/integrated TrackPoint II e Full-size keyboard w/inlegraled TrackPoint Il 7 


e PCMCIA slot • PCMUIA slot 1 800 426-7920 


• ІВМ DOS preinstalled • ІВМ DOS preinstailed i 
• 1-year international traveler's warranty? • 1-year international traveler's warranty’ Bam-midnight Mis EST; Ва ШЕ АНЫН 


02,999“ шш $1,999" л) = 


xl is used by $624 under license. © 1994 Intemational Business Machines Corporation. ! Warranty and 30-day guarantee information avaiabls through IBM and (BM Authorized Dealers. Please call i 
B00 426-2968 for datails regarding IBM'S moneyback guarantee and limited waranty. Copies of the terms of IBM'S moneyback guarantee and limited warranty availabe upon request, 2 Intermational Purchase orders available for 
aveler's warranty service avaitable in countries where ThinkPad is sold. Carry-In Repair and ThinkPad EasyServ™ available in U.S. qualifying customers. 
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The World $ Fastest Graphics 


Accelerate your ц CAD апа 
Multimedia applications to their graphical 
limits as they take advantage of MGA's 
64-bit technology. Not only does MGA 
provide the world's fastest performance, but 
MGA also gives you the productivity 
features you need most. And MGA has 
received over a dozen awards to prove it! 


And for hg true color and 3D CAD 
users, Matrox offers the MGA Impression 
series of graphics boards which provide 


24-bit color acceleration at resolutions up to 
1280 x 1024 and real time manipulation of 
3D wireframe and Gouraud shaded drawings. 


MGA Ultima 

MGAS newest PCI and VL additions to the 
Ultima farnily provide the ultimate low-cost ы 
graphics solution for the PC Power User. The ™” 
MGA Ultima starts at $599 for2MBofVRAM ^ 
and the MGA Ultima Plus, at $699, is fully 
upgradeable to 4 MB. MGA's feature-filled Conti nel 
Access MGA/s advanced Windows features 
using a practical control panel: 

Instant Modeswitch "* on-the-fly resolution and 
color depth switching without exiting Windows 
Pixel Touch hardware pan and zoom (2x, 4x) 
QCDP™ true color simulation in 8 and 

| 5-bit at resolutions up to ! 600 x 1200 
Virtual Desktop sizes up to 1600 x 1200 
VideoView full screen ViW playback at 
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MGA Ultima Specificat 
Up to 90 million WinMarks of m speed • 
Up to 35 million WinMarks' in 24-bit color 
Up to 1600 x 1200 in 8 and 15-bit color è 
Up to 1152 x 882 in 24-bit color e 
Refresh rates up to 120 Hz 
Accelerated 24-bit Video-for-Windows playback • 
Real-time CAD acceleration with our ° 
powerful DynaView™ drivers. 


fme —Á" 
Marta (WK) Lod, G Cherry Ürcherd Wast Kembriy. 


30 frames per second 
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Matrox's — for reliable hardware and 
solid drivers is a result of nearly two decades 
of proven performance in developing graphics 
solutions for companies like Sun, Hewlett 
Packard and IBM. Matrox is now bringing its 
technological innovations and workstation- 
level products to the ; 
PC market a 
but for thousands |, 
of dollars less. \\ 2Mp Li 
MGA offers support \ tor PCI, VL, ISA and 
MCA, and driver support ® for Windows 3.1, 
NT, OS/2, X-Windows, AutoCAD and 
MicroStation. For more information, call: 


1-800-361-1408 


Мил: (514) 615-8174 

nghts reserved. Matrox MGA, Matrox ОСОР, Matrox Instant 
V Hades am горит} trademark c! Matrox Becton Systems, ПШ. 
Hepes of a 2 MB MGA Шула PCI version using 207. Dares 
Wingench 3.11, Pentium : 5 Киба, Та 
(2) Based on on in-house testing of 7 MB Vi boards using Zifi-Daws 
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Mac Programming Power Tools 


Mainstay’s VIP-C and VIP-BASIC can speed applications development 
for novice and experienced programmers alike 


RAYMOND GA COTE 


IP-C and VIP-BASIC are a pair 
VW of Macintosh development tools 

that fit no single product cate- 
gory. Priced at $495 and $295, respec- 
tively, the two products provide complete 
structured-development environments for 
the C and BASIC languages. Because the 
VIP packages supply so 
many features not found 
in competing products, I 
found myself constantly 
redefining the programs 
as each new feature or ca- 
pability popped up. 

On first use, the VIP 
packages struck me chief- 
ly as being structured ed- 
itors. You create an appli- 
cation as a project, with 
each function a separate 
entry in the project win- 
dow and all variables, type 
definitions, and macros in 
separate subwindows for 
easy tracking and defini- 
tion. However, VIP-C and 
VIP-BASIC also include 
resource editors, an opti- 
mizing language inter- 
preter, and a debugger. 
What's more, both pack- 
ages can interface to ex- 
ternal compilers (e.g., Sy- 
mantec C and Microsoft 
QuickBasic) and also im- 
port ASCII text files into a 
project for reverse engi- 
neering. 

VIP stands for visual 
interactive programming. 
This name, and a casual reading of Main- 
stay's marketing literature, might lead you 
to believe this is some form of CASE tool. 
Although both VIP products produce ex- 
cellent flowcharts that help you decipher 
how your code behaves, they are really 
not CASE tools, because you can't edit 
the diagrams themselves. 

I spent most of my review time with 
VIP-C. When I did switch over to VIP- 
BASIC, I found it to be an almost exact 
duplicate of the VIP-C application except 
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Select icon: 


Selact PICT: 


for the actual language supported: BASIC 
rather than C. Everything else, including 
the ability to design interfaces, debug ap- 
plications, and build stand-alone applica- 
tions, is identical. I will use just plain VIP 
when I mean both applications, and though 
most of my examples will refer to VIP-C, 
you can assume they also apply to the VIP- 
BASIC environment. 


dtu Userllerms 


good typist. Development tools should 
make programming easier, not get in the 
way. 

VIP walks that thin line between guid- 
ance and annoyance. Every time you enter 
a new line of code, it checks your syntax 
and updates the accompanying flowchart. 
If you find syntax error messages derailing 
your train of thought while you're entering 
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ViP-C Example 


Structured Editing 

More than anything else, VIP is a struc- 
tured editor, which can be both good and 
bad. On the positive side, a structured ed- 
itor can guide you through program de- 
velopment by automatically inserting pro- 
gram constructs (e.g., if, while, switch, 
and do) and checking your syntax on the 
fly. While these features are useful for the 
novice, or at least for a programmer new to 
a particular environment, they can annoy 
an experienced programmer who Is also a 
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Indirections: [0] 
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Created: 11/77/01 12:48 PH 
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1/41/94 — 821 AM 
4/5/93 19:15 PH 
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A typical VIP screen layout with an application Іп development. Shown are the VIP-C project window (lower right); a dialog window being 
designed (lower left); two routines, one In the form of a flowchart; and a local-variable definition. 


large amounts of code, you can temporar- 
ily disable these features. However, you 
may not need to. On a Mac Псі, I found 
that syntax checking and flowchart updat- 
ing were sufficiently quick as to be unno- 
ticeable. 

VIP conveniently lets you access all 
your routines from a single project win- 
dow. You can switch the display from an 
alphabetical list of routines to a diagram- 
matic function-call display that shows how 
the routines relate to each other. For easy 
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VIP-C templates provide easy reference to the parameters for 
infrequently used functions. The window at the top holds a routine 
prototype, and the bottom window holds a template for that routine, 


ready to be filled in. 


reference, VIP also maintains a complete 
set of global types, macro definitions, glob- 
al variables, and resource constants for 
each project. 

VIP-C lets you enter standard ANSI C 
code as you would with a normal editor, 
but you must enter definitions of all vari- 
ables, macros, and types through a special 
dialog box. While this approach ensures 
that you create definitions properly and 
provides the interpreter with information it 
needs, it is also tedious to enter the dozens 
of variables when you're initially creating 
the code. However, what I like least about 
Mainstay's approach is that you can't add 
explanatory documentation to the defined 
value. In the example 
shown in the screen 
shot on page 199, it 
would be useful to 
describe the dialog 
box for which I am 
defining the pointer. 


With VIP, you can L3 ET 


add dated notes to a 


tions you define in 
your own application. 
VIP displays a routine 
prototype in one win- 
dow and a template for 
editing the prototype 
in a second window. 

Templates are con- 
venient if you don't 
use a particular call of- 
ten or if you need to 
verify how you have 
defined a routine. If 
you can't remember a 
routine's exact name, 
you can type in a frag- 
ment of the name in 
the Find dialog box 
and it will list all rou- 
tines that contain that 
fragment. For example, to find SFGet- 
FilePrev, 1 entered “sf” as the search pa- 
rameter. VIP returned two dozen func- 
tions, ranging from the complete set of 
standard file routines to bit-map transfor- 
mations. 

VIP also features a palette that contains 
sets of frequently used functions. You ac- 
cess this palette by clicking on the small 
triangle that marks the current line in the 
edit window. The palette window comes 
up with 24 small icons, behind each of 
which is a list of related function calls. 
You can add and delete items in each pal- 
ette list and even modify the icons shown 
on the palette. 

The one item that 
is lacking from the 
function templates is 
the same thing that is 
lacking from the var- 
iable definitions— 
documentation. Even 
a one- or two-line 
function description 


routine or a project. 
These notes to be 
seem designed most- 
ly for maintaining the 
change history of a 


A menu-item definition dialog box allows you 
to set arbitrary marks, icons, and menu colors 
as well as link the menu item directly to an 
existing function. At the bottom right of the 
definition dialog box, you can see the routine 
that is executed whenever this menu item is 


would help. As it is, 
you must resort to the 
written documenta- 
tion, and that makes 
the template feature 


routine, since they are selected. 

displayed in chrono- 

logical order. A similar feature for defini- 
tions would greatly increase the product's 
usability. 

The VIP structured-editor approach 
shines because it provides prototypes for 
all 500 of its built-in functions, for the 
complete interface to the Macintosh Tool- 
box contained in /nside Macintosh vol- 


less valuable than it 
could be. 

Besides providing complete access to 
all standard Macintosh Toolbox calls, VIP 
includes a set of higher-level library func- 
tions (see the table on page 204) that sim- 
plify Toolbox access and the creation of 
some relatively complex applications. For 
example, initiating and using an Apple- 
Talk network socket becomes a matter of 


The only Windows ‘statistics 
package you ll ever need. 


NEW 


SYSTAT" for WINDOWS 


#1 for DOS and Windows 

Rated “the best general-purpose 
statistics program” for the PC by 
Software Digest® SYSTAT for DOS 
is now joined by SYSTAT for Win- 
dows. This addition to the SYSTAT 
family takes full advantage of 
Windows, with pull-down menus, 
dialog boxes, sizable windows, and 
the ease of use you expect in a 
Windows package. 

SYSTAT for Windows runs in 
standard and 386 enhanced modes 
and can take advantage of Win- 
dows advanced memory manage- 
ment. No matter how large or 
complex your analysis is, you can 
use SYSTAT. 

SYSTAT delivers a balance of 
power and simplicity. It lets you 
analyze and manipulate data 


with a comprehensive range of 
advanced statistical procedures, 
and present your results with 
stunning graphics. 


Just point and click 

SYSTAT is a full-fledged Windows 
application. Just point and click. 
SYSTAT' s QuickStat" buttons give 


you simple, single-click shortcuts 


to common statistical analyses. 


More statistics, from the basic 


to the most sophisticated 
À full range of univariate and 


multivariate statistics-from / tests 

to multidimensional scaling. With 

a few clicks you can turn most sta- 

tistics into graphs and perform: 

= multiway crosstabs with log 
linear modeling 

= nonparametric statistics 

a principal components and 

factor analysis 

cluster analysis 

time series 

nonlinear estimation 

correlation matrices 

means, effect, and dummy 

models 

= post hoc tests 


SYSTAT offers the most 
advanced multivariate general lin- 
ear model available for Windows. 


The most graphics 

No other statistical or graphics 
package can produce all the scien- 
tific and technical graphs that 
SYSTAT can-nor surpass its ease of 
use. Graphics capabilities include: 
a histograms 

a single, multiple, stacked, and 
range bar graphs 

single and grouped box plots 
stem-and-leaf diagrams 

pie charts 

scatterplot matrices 

3-D data and function plots 
contour plots 

control charts 

maps with geographic projections 
Chernoff faces 

complete color spectrum 

log and power scales 
confidence intervals and ellipses 
linear, quadratic, step, spline, 
polynomial, LOWESS, expo- 
nential, and log smoothing 


nn “SYSTAT (for Windows) — with 

Н its superb graphics, high-quality 
statistical algorithms, and 
reasonable price — is an excellent 
Choice." PC Magazine 


For more Information, special 


offers for current users, and demo 
disks, call: 


708-864-5670 


For Windows circle 135, 
For IBM/DOS circle 136. 
ттлт... 


ae. ЕР For more informatian.calkor write: SYSTAT, Inc., 1800 Sherman Avenue, Evanstonglilinois 60201-3793. Tel: 708.864.5670, Fax: 708.492.3567 
Australia: Hearne Marketing 61.3.8061766, Holland: Oasis 31.34.0266938, Denmark: Agrolab 45.64.406575, France; Deltasoft 33,76.418508, 
SYSTAT Germany: STATCON 49.55,4272075, Italy: PiSoft 39.587.213640, Japan: HuLinks 81.33.5902311, New Zealand: Hoare Research 64.7,8562676, 
+ Poland: COMPANION 48.12.360751, Spain: AddLink 34,3.4157268, Switzerland: Fritschy & Partner 41,31,3125151, SYSTAT UK: 44,81.4620083 
[—— ق‎ анына ` 
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SALUTE TO CUSTOMER SERVICE 


National Software Testing 


Laboratories recently 
conducted an extensive 
research project regarding 
the UNIX marketplace. ' The 
following companies, | 
vendors of UNIX -based | 
software, participated i in this 
. project and provided | 
customer service and | 
technical support over. and 


above the call of duty. NSTL | 


salutes each . company for 
their generous assistance 
and service: 


` NSTL 
National Software Testing Laboratories 
625 Ridge Pike 
Conshohocken, PA 19428 
Tel: 610-941-9600 
Fax: 610-941-9952 


AGFA Division of Miles Inc. 


American Netronic, Inc. 
Applix, Inc. 

ArborText, Inc. 

Aston Brooke Software 


Automated Technology 
Associates 


Boston Business 
Computing 


Cabletron Systems, Inc. 
Century Software 
Cincom Systems, Inc. 
Clarity Software 
Cognos Corporation 
Computer Associates 


Computer Associates 
International Inc. 


Computerline, Inc. 
Computone Corporation 
Comware Inc. 


Coromandel! Industries inc. 


Computer Power Software 
Group 


CrossWindTechnologies, 
Inc. 


Dallastore, Inc. 
Data Access Corporation 


Decathlon DataSystems, 
Inc. 


Delta Microsystems 


Digital Tools 
DSD Corporation 


Dynamics Research 
Corporation 


Empress Software, Inc. 


Enhanceo Software 
Technologies 


FileNet Corporation 
FirstBase Software 


Frame Technology 
Corporation 


Global Information Systems 
Technology, inc. 


Hewlett-Packard Co. 
Informix Software, Inc. 
Insignia Solutions 


Knowlege Information 
Systems, Inc. 


Landmark Systems 
Corporation 


Liant Software Corporation 
McCabe & Associates 


Micro Computer Systems, 
Inc. 


Microlink Technologies, Inc. 


Microsystems Engineering 
Company 

MUST Software 
International 


National Information 
Systems, Inc. 


‘NetLabs, ! Vic 
Penta € Software, Inc. 
Prism Office Corporation 
Pulsar Systems, Inc. 
QStar Technolgoies 
Reusable Solutions 
Scopus Technology Inc. 
Sinc Inc. 

Sir Americas 


The Small Computer 
Company, Inc. 


Software Innovations, Inc. 
Software Research, Inc. 


Software Research 
International 


Stauffer Information 
Systems 


SunSelect 
Sytactics 
Systems Strategies Inc. 


Tangram Enterprise 
Solutions, Inc. 


TPS Systems 

UniPress Software 

USC Software Systems 
VISystems Inc. 
WordPerfect Corporation 
Xalt Software Corporation 
XPM Partners Inc. 


NSTL, a division of McGraw-Hill, is the leading independent testing and evaluation 
laboratory in the microcomputer industry, providing testing services on a contract basis to 
hardware and software manufacturers. NSTL also publishes Software Digest Ratings Report 
and PC Digest Ratings Report and is the product testing laboratory for BYTE, LAN Times, 
Open Computing and other publications. For more information please contact us. NSTL/Na- 
tional Software Testing Laboratories/625 Ridge Pike/Conshohocken, PA 19428/Tel: 610- 
941-9600/Fax: 610-941-9952. 


NSTL is proud to salute these vendors for 
providing outstanding customer service. 
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just two or three calls. As another example, 
the Grid library provides a simple inter- 
face to the Mac’s 2-D list manager— 
something that interface builders such as 
AppMaker don’t support. 


Dispatcher and Resources 

I found VIP’s interactive interface designer 
to be its most useful feature. The combina- 
tion of a simple interface builder, an even 
simpler application framework (which 
Mainstay calls Dispatcher), and the ability 
to immediately test the live environment is 
unbeatable. 

Dispatcher is one of the simplest appli- 
cation frameworks you could ever hope 
to use. It is basically a central switching 
point for events moving from menus, to 
dialog boxes, to windows, to code. Since it 
has less than two dozen interface calls, 
you'll feel comfortable with it after just a 
few hours of experience. 

Although you don’t need to use Dis- 
patcher in developing an application, doing 
so allows you to immediately attach your 
code to dialog boxes, controls, and menus. 
With this capability, you can quickly gen- 
erate applications and test them in a live 
situation. 

The resource editor itself is flexible and 
provides functionality not available in oth- 
er interface builders. In defining a menu, 
for example, you can set menu-item colors, 
define an arbitrary marking character, and 
provide an icon on the item line. At the 
bottom right of the definition dialog box, 
you can see the routine that is executed 
whenever the menu item is selected. You 
change it by simply pressing the routine 
button and selecting another function. Sim- 
ilar capabilities exist for window and dia- 
log-box designs. 


Interpreting and Debugging 

VIP’s interpreter checks all code for syn- 
tactical correctness and parses it into an 
intermediate language as soon as you enter 
it. It interprets this intermediate language 
when you run the application. You can 
also build stand-alone applications that 
use the interpreter, thereby ensuring that 
your final applications run precisely the 
same code as they do in your development 
environment. 

An interpretive environment has certain 
advantages over a compiler—even an in- 
cremental compiler. One advantage is that 
the interpreter usually maintains a lot of 
information for decoding and displaying 
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Dear Angus, 
Explain something to me. 
How come Humans send 
“Peacekeeping” forces to 
central Europe where they 
don't shoot the locals, 
and to Africa where they 
do shoot the locals? And 
how come, in Somalia, 
they don't approve of the 
political leaders so they 
send in food supplies to 
the starving locals but 
in Haiti, they also don't 
approve of political 
leaders so they blockade 
food supplies to the 
starving locals? 
Peaced-off. 


Dear Peaced-off: 
Human foreign policy is 
based on what they've 
learned through past history. 
They record this history in 
things called books, which 
are printouts preserved with 
sturdy covers. They keep 
these books on shelves. A 
room filled with books is 
called a library. As near as I 
can tell, the basic guidelines 
for "Peacekeeping" are set 
out in a book called "Alice 
in Wonderland" and its 
appendix "Alice Through the 
Looking Glass". 
ANGUS 

Dear Angus, 
I just overheard the 
Techies ordering “chips 
with gravy”. Do you think 
they’re going to replace 
my chip set? And won’t 
that gum up my works? 

Stuck Up. 


AS ANGUS fron ANGOSS — 


The World’s First 
Computer Advice Column 


wp PEACEKEEPING?” 


Dear Stuck Up: 
Seems like fuzzy logic to me. 
It’s certainly not 
recommended procedure. 
Mind you, things could be 
worse. They could have 
ordered fish and chips, but 
then of course you'd 
flounder. -— 
ANGUS 


Dear Angus, 
Every box in my LAN has 
heard of WYSIWYG. But I 
just caught "WYSAYIWYG" 
appearing on my network. 
Say what? 

Speechless. 
Dear Speechless: 
If you study Human history 
as | have, you'll learn that 
sound revolutionized a form 
of entertainment they call 
^the movies". ANGOSS 
SmartWare Voice is about to 
do the same thing for 
computing, accessing a full 
range of operations through 
the spoken word. What you 
SAY is what you get: 
WYSAYIWYG. So now your 
User can... 
A DICTATE to your word 

processor 


A TALK to your database 
A SPEAK to your 
spreadsheet 


A CALL up your graphics 


... in other words, an office 
suite that’s totally voice- 
driven. NOW YOU'RE 
TALKING BUSINESS! 
Prompt your User to order 
ANGOSS SmartWare Voice 
for the best talk show in 


town! 
iu ANGUS 


Software 


bot а computer perplexed with a processing problem? Command him or her to write “ASK ANGUS". 
t/a ANGOSS Software International Limited, 430 King Street West, Suite 201, Тагове, Canada, MSY 15. 
T (406) 599-1122 — Е 416] 502-501]. 


ANGOSS iliwa Available on DOS/LAN and numerous UNIX platforms. 
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complex data structures. Another advan- 
tage is the ability to use #i f macro com- 
mands to selectively activate particular The Shape 
of Things 


to Come 


[SUS Mac Programming Power Tools 


VIP FUNCTION LIBRARIES 


A list of the specialized function libraries available within VIP-C, with a Sam 
pling of functions from each. Most are identical to functions found In 
VIP-BASIC. In addition to these, VIP-C also aac al ay set of ANSE 


standard C libraries. 


3D CRAPHICS LIBRARY 
cip. 3D line 
_pitch_3D 


~ekew_3D 
_transform_3D 


APPLETALK ШМ 
-get request - 
-Jookup. entities 
.open socket 
.Send response 


Set dialog event, proc 
et item : pns 
dispatch 
-got key 
Set timeout 
Still, down 
FILES LIBRARY — 
count. appl : files 
create i 
-get. vol pace 


. Write. " MacPaint. pict ве! record size 


routines without having to recompile the 
entire project. In effect, the macro con- 
struct iH f or #i fdef becomes just another 
interpreter command. The VIP interpre- 
tive environment also ensures that pro- 
grams don't exceed defined array bounds. 

The built-in source-level debugger is 
simple to use and lets you step through 
your application, set breakpoints, and ob- 
serve variables and structure values. It also 
contains several advanced features, such as 
the abilities to continue execution until a 
Boolean expression is true, alter variable 
contents, and continue execution until the 
program returns from the current function. 

Although you can always expect an in- 
terpreted application to run more slowly 
than a fully compiled application, I found 
no significant speed differences with the 
VIP applications I built. Of course, you 
will get different results if you are per- 
forming serious numerical computations 
or spending a lot of time in code created 
within VIP-C, as opposed to calling the 
Toolbox. 


Exports and Imports 

VIP produces stand-alone applications 
without additional tools, but there are times 
when you simply want the speed of a com- 
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.count res types 
| _get_res_attrib 
get resource 
Sel res scope 
-SOUND LIBRARY 
` .new. channel 
..nate, command 


"set port picture 


piled application. By 
working with third-party 
compilers, VIP lets you 
take advantage of com- 
piler speeds in your fi- 
nal executable file while 
still maintaining the flex- 
ibility of an integrated 
environment. 

Most simply, you can 
export an entire VIP-C or 
VIP-BASIC project to a 
standard ASCII file and 
run it through a compiler. 
VIP-C exports are com- 
patible with Symantec's 
Think C, Apple's MPW 
C, and Metrowerks' 
CodeWarrior C compil- 
er. VIP-BASIC exports 
will work with Microsoft 
QuickBasic. Exports 
generally appear as a sin- 
gle monolithic ASCII 
text file, which makes it 
a little difficult to navi- 
gate through for follow- 
up editing. However, the 
export files’ clean layout 
makes them very read- 
able. 

VIP-C provides the 
optional ability to link to Symantec Think 
C 6.0 and Apple’s MPW C through the 
use of AppleScripts, using ToolServer to 
completely automate the process of creat- 
ing, compiling, and linking an externally 
compiled application. I did not test the 
MPW C link, but I did successfully send 
several sample applications to Think C 6.0. 

Aside from your having 
to ensure that several origi- 
nal and well-documented 
files are available for the 
build process, this last pro- 
cess is completely automat- 
ed. All you need to do is 
select one menu entry to 
create the project, one menu 
entry to set all the project 


About the Products 


VIP-C 1.0.2 ....................... $495 


VIP-BASIC 1.0.1 .............. $295 
Mainstay 


591-A Constitution Ave. 
Camarillo, CA 93012 
(805) 484-9400 

fax: (805) 484-9428 
Circle 1091 on Inquiry Card. 


finding and decoding all the myriad in- 
clude files in a complex application. 

In particular, VIP can't find header files 
in one directory that are used with source 
files in another directory. Mainstay ac- 
knowledges this problem and recommends 
that you use precompiled headers that you 
can then redefine in your VIP project. I 
opted not to do this because I did not want 
to change the source code for a currently 
active project. 

Another problem with importing exist- 
ing projects is size. Many of my ongoing 
projects have become quite large over the 
years. The thought of moving them into a 
single monolithic file is troublesome. Ac- 
cording to Mainstay, this is not an issue 
with its current customers, who are most- 
ly creating new applications, not importing 
old code. 


For the Future 

Operating environments are always chang- 
ing, and the Mac is no exception. Main- 
stay plans to maintain the timeliness of its 
VIP-C and VIP-BASIC products with its 
VIP Extender utility. This program con- 
verts into VIP interfaces new Toolbox 
manager include files distributed by Apple. 
Since it converts only include files, you 
can use this utility to provide interfaces to 
new Toolbox functions but not to func- 
tions in third-party libraries. 

VIP-C and VIP-BASIC provide a fully 
integrated development environment that 
can help novice and experienced pro- 
grammers alike rapidly develop new ap- 
plications. The three-pronged solution of 
framework, resource editor, and interpre- 
tive-language environment provides a 
powerful development tool. 
The VIP solution will not 
work for everyone, partly 
because of individual pref- 
erences. But VIP-C in par- 
ticular is well worth consid- 
ering as a front-end designer 
for your Think C and MPW 
C applications. 

For my own applications, 


parameters (e.g., applica- 
tion creator ID and sizes), and then one 
last menu entry to actually build the ap- 
plication. You can even run the Think C 
debugger from the VIP-C environment to 
examine the newly compiled application. 
The VIP documentation also states that 
you can import preexisting text files into an 
existing VIP project. Although this ap- 
pears feasible in principle, it is not practi- 
cal for any large amount of preexisting 
code. That's because VIP-C has difficulty 


I plan to use VIP-C to cre- 
ate the initial user interface and basic func- 
tionality. Then ГЇЇ switch over to Metro- 
werks’ C for the final development cycle, 
creating programs for both the original 
680x0 platform and the latest PowerMac 
systems. W 


Raymond GA Côté is a BYTE consulting editor 
and vice president of product development for Ap- 
propriate Solutions, inc. (Peterborough, NH). He 
can be contacted on the Internet at rgacote@ 
world.std.com or on BIX as “rgacote." 
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ble for FREE BOOKS through the Bonus Book Program. 
Your only obligation is to purchase 3 more books during 
the next 2 years, after which you may cancel your member- 
ship at any time. 


АВ books ara softcover unless otherwise noted. Publishers’ prices shown. If you select a book that counts 
as 2 choices, write the book number in one box and XX in the next. A shipping/hand&ing charge & sales 
tax will be added to all orders. 01994 CBC 


029662H $29.95 
Hardcover 


ee эс EDITION: 
ADV ANCED 


E BATCH FILE 


3986P $29.95 
BY494 


The Computer Book Club, Blue Ridge Summit, PA 17294-0820 


HIGH-END SYSTEMS 


E 
E 
Q 
à, 
E 
E 
ü 
q 
z 


HANDS-ON TESTING 


Т PCS THAT SET 
THE PAGE 


We test 20 Pentiums and 37 66-MHz 486DX2 systems to 
find the best performers for Windows, Unix, and DOS 


HELEN E. HOLZBAUR AND STEPHEN M. PLATT 


f speed is your only concern, choosing between a Pentium and a fast 486 is easy. After testing 20 
Pentiums and 37 486DX2 systems, we found Pentiums averaged 30 percent faster in Windows per- 
formance than their venerable cousins. In fact, the slowest Pentium under Windows (DEC’s DECpc 
560ST) outran the fastest 66-MHz 486DX2 (Cornell Computers’ Power Pak) by almost 10 percent. 

However, Pentiums still command a significant price premium over fast 486s. The average price of 
the ISA-based 486DXs in our test sample is approximately $3500, while the average cost of an ISA- 
based Pentium system is about $1000 more. 

To help you find the best high-performance PC for your application, we tested 60- and 66-MHz Pentiums 
and 66-MHz 486DX2s with ISA and EISA buses and with VL-Bus, PCI (Peripheral Component Interconnect), 
or proprietary local-bus implementations. We ranked the systems with the best mix of performance, price, fea- 
tures, and ease of use for Windows, Unix, and DOS applications. We also identified the system designs that 
offered the most room for expansion, as well as the models that boasted the lowest prices while still delivering 
a high level of quality. 

Among the Pentium systems we ranked for Best Overall status, PCI local-bus dominated: Six of these 10 
systems were based on this 
design, while three of the 
remaining Pentiums used 
VL-Bus and the fourth re- 


To find the best Pentium or 486 system for closely matches your own. Then look to the 


you, follow the main headings until you Best Overall, Most Expandable, or Low Cost lied on a proprietary local 
come to the applications category that most summaries to find the appropriate models. bus. PCI has also come 
ке E down to the 486 platform, 
i BEST OVERALL Dell OmniPlex 566 
niTex 
List prices are for |BEST OVERALL | and althou h onl three 
the as-tested ана Те fastest Windus performer among, all tne systems we tested, tha Rates how , | 
configuration. "qt easily you can | systems used this design, 
тыг ‚айыру! М two of them—American 
Speed! воогев dre uie. AS Saet tor aem araa aN © ОЗАН quality of its Microsystems’ Info Gold 
و ن ات ی ا ی و‎ documentation. and MicroSource’s Tempest 
and DOS tests. N иа Ca meen cae LN. ex suan mn Points awarded IV—made it into Best 
Higher numbers mî DHCP HET m 22  AAAA £M — ESAPO WIN WUSA с АТО for presence of | Overall rankings. But VL- 
indicate better кине NAREVIN HM S 260) AAA 6 EAM) BIN 110569 Ю AT arr 0 important а 
performance. cre ШИЛ A AK ан oes шй d AXES features; higher Bus continues to be the 
wee Hira hen ?ıTo Ны? B Jœ adaa St БАМ. зла ый ا‎ Kage Teeny en numbers mean 


local-bus design of choice 
better scores. 
= among 486 vendors. 
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What to Look For BEST 
ана — 
FLOPPY DRIVES CD-ROM 
The standard floppy configura- Buy a double-speed CD- E |l 
DRIVE BAYS : tion for most systems is a ROM drive or faster. One Best Pentium for 
Choose a tower-case if you 1.44-MB, 3'4-inch floppy drive. distinguishing factor in Windows 
POWER SUPPLY will be using the system as һе system will be used to choosing a drive is the L 
Pasion and fci ft а server or in applications transfor data from older manner in which the Dell ОтпіРіех 566 
require тийре di machines, it is wise to also buy system will stand. tf One of only two 66-MHz 
ico a = {the roomiest designs їп a 5'/-inch drive or choose dual the system will stand on Pentiums "ot we tested. the 
should specify a power this RES EN. РА drives а support both э Its side, choose a CD- OmniPlex was the fastest 
more ava : of floppy drives but use on ROM drive that has a 
tl 
supply that is at least . sto dyes. cidd teal. performer of all the systems 


200 watts. 


EXPANSION SLOTS 

К you plan to use the 
system for disk- or 
video-intensive appli- 
cations, look for avail- 
able local-bus slots, 
since local bus offers 
8 higher throughput 
rate than ISA or EISA. 


i, 
M 


MEMORY 

Most Pentium and high- 
end 486 systems we 
tested use standard 
SIMMs. When choosing a 
system, consider the 
degree of difficulty you 
may encounter in trying 
to increase the amount of 
RAM in your system. 
Avoid systems that 
require you to remove the 
drive bays to add SIMMs. 


ILLUSTRATION: BRUCE SANDERS © 1994 


CPU 

Pentiums outperformed 66- 
MHz 486DX2 chips by about 
30 percent in our Windows 
tests. Pentiums also gener- 
ate a lot of heat, so you 
should make sure the system 
design provides adequate 
cooling. The chip should be 
mounted on a heat sink or 
next to a cooling fan, and 
there should also be plenty 
of room around the chip for 
air to circulate. 


HARD DRIVE 

The hard drive subsystem is 
often the bottleneck in high-end 
performance machines. Since 
speed is the trademark of 
Pentium and 486DX2/66 sys- 
tems, choose a hard drive with a 
fast controller and 

access time at or below 11 mil- 
liseconds. Local-bus (VL or PCI) 
SCSI-2 drives usually offer the 
fastest data transfer rates. The 
drive itself shauld be at least 
500 MB. 


in this report. Along with top 
speed, this desktop system 
also earned high marks for 
ease of use and features, 
PAGE 209 


Best Pentium for Unix 
ALR Evolution V-0/66 


By far the fastest machine we 
tested under Unix, this huge 
tower also was among the 
most flexible for adding 
memory, mass storage, and 
adapter cards. PAGE 211 


Best ISA 486 for 
Windows 
Cornell Computer Systems 


Comell Power Pak 

This system has the fastest 
Windows scores in its class. 
It also outperformed some of 
the Pentiums. PAGE 215 


Best EISA 486 for 
Windows 


Comell Computer Systems 
EISA-VL SCSI-2 


Like its ISA counterpart, the 
Comel! EISA-VL SCSI-2 is the 
fastest system In its class. 
The roomy tower system is 
also among the least 
expensive EISA machines we 
tested. PAGE 217 


Best 486 for Unix 

IBM ValuePoint 6387-W90 
Loaded with features and 
plenty of growing room, the 
IBM ValuePoint 6387-W90 is 


easily the Unix speed leader 
in its class. PAGE 219 


Best 486 for DOS 


Cornell Computer Systems 
EISA-VL SCSI-2 

This system outperforms the 
competition in DOS speed 
tests. The Cornell EISA-VL 
5651-2 Is loaded with features 
and is easily upgraded. 

PAGE 221 
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THE BEST 


he overall 30 percent Windows speed ad- 

vantage of Pentiums over 486s isn’t the 

whole story: The fastest Pentiums also pro- 

vide a 40 percent increase over 486s in ap- 
plications such as Windows spreadsheets, which 
rely on strong floating-point performance. 

Of the 20 Pentiums we evaluated for this re- 
port, all but two use 60-MHz versions of the 
processor. The exceptions were Dell’s OmniPlex 
566 and Advanced Logic Research’s Evolution 
V-Q/66. Each system ran a 66-MHz Pentium 
processor. This speed advantage helped the Dell 
win Best Overall honors and the ALR rank first 
for Most Expandable. However, speed wasn’t the 
only factor in either selection (see page 209). 

All the Pentiums we tested came with at least | 
256 KB of cache. Three Pentiums—including the 
Evolution V-Q/66—came with 512 KB of cache. 
Five others could be upgraded to at least this level, 
including the International Instrumentation Business 
Partner and the Micro Express MicroFlex-VL/ 
Pentium, which can handle up to 2 MB of cache. 

Pentiums offer significant performance gains 
compared to 486s, but the faster CPUs also present 
some design challenges for system vendors, thanks 
to the high heat Pentiums produce. We found a 
number of different solutions to the heat problem 
in our test sample. The Evolution V-Q/66 used 
multiple motherboard fans to cool the processor 
and system components. The Xinetron X/LAN 
586 and Duracom Multimedia FilePro Pentium 
60-PCI rely on fans attached adjacent to the CPU 
to keep things cool. DEC's DECpc XL 560 uses а 
plastic pipe to channel air directly onto the CPU. 

Most of the systems in our sample came with at 
least 4 SIMM slots, which allow you to expand 
memory up to 128 MB. All the systems' SIMM 
slots accept the newer 72-pin, 32-bit SIMM pack- 
ages. Although these sockets let you fit more mem- 
ory into less space, you won't be able to move 
memory from older systems to your new Pentium. 

Three of the five systems ranked for Best Over- 
all use PCI (Peripheral Component Interconnect) 
local bus, and three of the top Pentium systems 
use video chip sets from ATI (the others use S3's 
and Tseng Labs’ chips). 

Among the Best Overall systems, International 
Instrumentation’s 60-MHz Business Partner scored 
the second-highest Windows scores, beating out 
even the 66-MHz ALR Evolution. What's more, its 
fast video subsystem helped the system finish 
ahead of the 66-MHz Dell OmniPlex 566 (an EISA 
machine) in the BYTE low-level Windows bench- 
marks. The ISA-based Business Partner sells for 
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PENTIUMS FOR WINDOWS 


PENTIUM VS. 486: POWER OR PRICE? 


PC buyers have long faced the question of whether to buy economical sys- · 
tems with the currerit standard CPU or pay y premium prices for the fastest 
technology. When we first compared the price. and performance of 486s 
and Pentiums, we Saw wide differences (see “90 High-Speed 486 Sys- 
tems," December 1993 BYTE). The киы has changed quickly in that 
short time. | 

Today, our comparisons of price and | performance indicate that you can 
get outstanding speed and economical p ‚їп a Pentium. The chart com- 
pares the five fastest 486DX2/66 per formers in our Windows tests | 
against the five lowest-cost Pentiums. Each of these Pentiums outper- | 
formed the fast 486s. 

js ‘there still any reason to buy a fast 486? You can save money with 

486: about 30 percent on average. Also, if y your applications stress 

hard disk or network performance, Pentiums won't benefit you like hey 
will if you need =a computational edt and floating: point WE 


Dell Dimension 
XPS P60 


Xinetron X/LAN 586. у: 


` | Gateway P5-60 
American Multisystems PYP 
Info Gold P60 NT E 


Insight PCI P60 
Multimedia 


The fastest 486DX2/66s 

^|. Cornell Power Рак А 
Micron Computer 466 VL ИЖ 
WinStation CD tas 
Xi Computer 466 
Workstation 
American Multisystems 
Info Gold 486 PCI 


Cornell EISA-VL 
SCSI-2 


The bars on би right indicate the performance of each product ithe Windows tests as indexed against a Compaq Desire M 
4/33. Longer bars represent better performance. The bars on the left represent the cost of the systems as tested. (Nate: Most 
Pentiums had 32 MB of RAM and 1-68 kard drives. The 486s were equipped with 16 MB of RAM and 500-ME hard drives). Shorter 

bars indicate lower cost. | H 


AT 


BYTE BEST 


$2500 less than the OmniPlex 
566, and the Business Partner is 
one of the lowest-priced Pen- 
tiums in our entire sample. Un- 
fortunately, its documentation 
is incomplete and the fit-and- 
finish of the machine is rough. 
In particular, we were troubled 
by the poor ways in which the 
heat sink and the parallel-port 
cover were attached (see Du- 
bious Achievements on page 
222). If International Instru- 
mentation solves its quality 
problems, the Business Partner 
can be a contender for Best 
Overall honors, thanks to its 


PENTIUMS FOR WINDOWS 


c» The fastest Windows performer among all the systems we tested, the 
| manual for diagnostics and troubleshooting. Three hand-tightened 
slots. The compartment for expansion boards is separated from the drive bays (for 


Want the fastest for Windows? 
=i ey eh 42:0: 18 E Dell OmniPlex 566 
OmniPlex 566 is also among the easiest-to-use systems we evaluated. 
- Dell's comprehensive documentation includes a separate bound 
screws hold the system's cover in place, so you don't require tools 
when opening the chassis. Inside, the system offers three EISA and two EISA/PCI 
three 5!/-inch and two 3!/zinch drives) and six SIMM sockets. You can easily 
remove the expansion card cage to access the system board. 


ННН fat з 


тч out 4 


fine performance. Until then, PRICE CASE WINDOWS EASEOF FEATURES BUS RAM (MB) HARDDRIVE — WARRANTY VIDEO 
however, we can only consider ПЕ SED. WE ИЕ SRM (MB) (MONTIS) 
ita runner-up. BEST Dell OmniPlex 566 $6917 m 3.12 AAAA 474 EISA/PC| 32/192 1024/5651 12 ATI 68800 
For Most Expandable, we RUNNER-UP ALR Evolution V-Q/66' $9765 И 283 ААА 620 EISAVL 32/1024 1370/SCSI 60 АТ! Mach 32 
only ranked full-size tower de- RUNNER-UP DEC DECpc XL 560 $5436 W 282 AAAA 4.32 ISA/PCI 16/192 . 525/IDE 36 S3 928 
signs. Among the leaders in RUNNER-UP Insight PCI P60 $3219 E 2.61 ААДА 537 ІЅА/РСІ 16/128 540ЛОЕ 12 АТІ Масћ 32 
RUNNER-UP Int'l Instr. Business Partner $4447 E 3.06 AAAA 5.12 ISANL 32/128 — 544/SCS| 12 Eagle Tseng 4000 


this group, Insight Direct's In- 
sight PCI P60 Multimedia 
places second from the top 
thanks to its $3219 price (the 
lowest price in this group) and 
Windows performance, which 
places it second among the 60- 
MHz machines ranked here. 
The Insight also offers an im- 
pressive 10 available drive bays 
and five available slots in a de- 
sign that keeps them free from 
wiring and ca- 


Need speed and room to grow? 


TES ET). 8-8 Advanced Logic Research Evolution V-0/66 


This EISA/VL-Bus tower offers the greatest expansion potential of any system we 
tested—for a price: This $9765 system is the most expensive machine In this 
roundup. Easy-to-remove side panels let you access 11 5'/-inch and two 3'/-inch 
drive bays (all with frontal exposure). A large fan cools the drives, and there is ample 
room for wiring. Two additional fans cool the motherboard. Six available siots (five 
EISA and one VL-Bus) and 16 SIMM sockets (supporting 1 GB of RAM) are free from 


IF Шш. ini obstructions. Thanks to its 66-MHz Pentlum CPU and an ATI Mach 32 video adapter, 
Rankings for bles. i 
7 2 F| B the Evolution provides excellent Windows performance on both the applications and 
This Category American 
Considered тан : low-level tests, for a combined score of third-best among all systems tested in this 
I : эч report. For towers that have slightly less room for growth but have solid speed and are a third of the cost, consider 
nfo Gold P the Insight PCI P60 and the Gateway P5-60. | 
PCI won Low 
Cost honors PRICE CASE WINOOWS EASEOF © FEATURES BUS RAM (MB) ОРЕН BAYS AVAILABLE VIDEO 
(Pentium Н ТҮРЕ SPEED — US SCORE STD/MAL 34/54 SLOTS 
ow iR —- jog ET  ALREvoltionv-Q66' $9765 W 283 ААА 620 ЕБАМ. 321024 18 6 ATI Mach 32 
; RUNNER-UP Insight PCI P60 $3219 8 261 AAAA 537 ISAPCl 16/28 7/3 5 ATI Mach 32 
rh a Mr RUNNER-UP Gateway P560 $3265 Ш 251 AAAA 519 АРСЫ 32128 3⁄3 6 ATI Mach 32 
cluding ISA bea EastemTech ET P6O-PCIS4995 В 247 АААА 516 АРС 32192 27 4 G3 805 
and EISA ma- — app AMS info Gold PEO PCIS3299 3 276 ААА 435 АРС 32192 03 3 Weitek P9001 


chines) thanks 
to its $3300 
price and quality design, which 
included PCI local bus, a chas- 
sis that accommodates seven 
5'4-inch drives, and the second 
fastest Windows score. 


For Pentium power and economy... 


RIA American Multisystems Info Gold P60 PCI 


With a suggested price of just $3299, the Info Gold P6O PCI is a good value in a Pentium 
system. The trade-off for low cost Is only average Pentium speed. Nevertheless, the Info Gold 


KEY outran most 486s and cost less than 22 of them. 
Ease of Use: 
Poor A Fair AA PRICE CASE WINDOWS EASE OF FEATURES BUS RAM (MB) HARDDRIVE WARRANTY VIDEO 
TYPE SPEED — USE SCORE STD/MAX (МВ) (MONTHS) 

Good AAA Excellent AAA A 

BEST AMS info Gold P60 PCIS3299 8 2.76 AAA 45 ISA/PCI 32/192 S40/SCSI 12 Weitek P9001 
Case: RUNNER-UP Insight PCI P60 $3219 E 2.61 AAAA 537 ISA/PCI 16/128 — 540/DE 12 ATI Mach 32 
Desktop a» Tower B RUNNER-UP Gateway P5-60 $3265 8 2.51 АДАА 519 ISA/PCI 32/128 5А0ЛрЕ 12 ATI Mach 32 
Minktower û RUNNER-UP 101.7 Instr. Business Partner $4447 E 3.06 ААДА 512 ISAVL 32/128 544/5С51 12 Eagle Tseng 4000 

RUNNER-UP Dell Dimension XPS P60 $3896 mm 2.39 AAAA 481 ISA/PCI 16/128 450Л0Е 12 $3 


Prop = proprietary. 
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How We Tested 


e tested each Pentium and 
486 system under Windows 
3.1, DOS 6.0, and SCO Unix 
ODT (Open Desktop) 3.0. 
DOS and Windows suites consisted of 
BYTE low-level tests and NSTL appli- 
cation tests. 

The BYTE DOS low-level tests eval- 
uate system performance by isolating 
CPU, FPU, memory, video, and hard 
disk subsystems. The BYTE Windows 
low-level tests exercise the Windows 
GDI (Graphical Device Interface) to de- 
termine how well a system can execute 
basic Windows graphics tasks, such as 
drawing a line, displaying text, or exe- 
cuting BitBlt operations. 

The NSTL application tests use pop- 
ular business applications that give a 
real-world representation of system per- 
formance. The DOS performance suite 


includes Word- 
FEATURES 


Perfect 5.1, Lotus 
We considered the 


1-2-3 release 2.4, 
following features most 
important for 
486DX2/66 and 
Pentium systems: 
* 32 MB or more of memory 
capacity for 486s 
* 64 MB or more of memory 
capacity for Pentiums 


* Bundled software that 
includes DOS and 
Windows 


* Flash ROM BIOS 


e 16550 UART (universal 
asynchronous 
receiver/transmitter) for 
optimal serial 
communication 


* Avaliable adapter slots 
and drive bays 


* Display resolution of 
1280 by 1024 pixels 

* Security features 

* Free lifetime technical 
support 


* A minimum of one-year 
parts-and-labor warranty 


and FoxPro 2.0. 
The Windows 
tests consist of 
Microsoft Excel 
4.0a, Microsoft 
Word 2.0b, and 
Lotus 1-2-3 for 
Windows 1.1. All 
applications exe- 
cute macros that 
exercise common 
areas of each ap- 
plication. For in- 
stance, the Word 
for Windows test 
includes a number 
of subtests that 
measure a variety 
of activities, in- 
cluding accessing 
files, performing 
search-and-re- 
place functions, 
changing fonts, 


scrolling by page and line, checking the 
spelling, previewing print jobs, and print- 
ing to a file. 

All Windows tests were executed in 
1024- by 768-pixel resolution with 256 
colors. The DOS tests ran in the stan- 
dard VGA resolution (640 by 480 pixels 
at 16 colors). The BYTE Windows low- 
level tests ran in both modes. 

For comparison, we scaled all Win- 
dows and DOS test scores against a 


Compaq Deskpro 4/33i, a 
33-MHz 486DX system, 
whose performance results 
equal a 1.0 in our index. 
Thus, a system with a per- 
formance index of 1.5 ex- 
ecuted our tests 50 percent 
faster than the baseline 
Deskpro 4/331. 

Our Unix tests used SCO 
ODT 3.0, a Unix imple- 
mentation incorporating the 
X Window System user in- 
terface. The tests covered 


Testing Team (from left): Stephen Platt, Anthony Lennon, Alan Joch, Tom McAndrew (seated), Siva Kumar, 


processor, disk, and diS- jg Kane, and Helen Ноа. 


play-intensive activities, in- 

cluding both application-based and low- 
level benchmarks. The SPEC92 test 
suite consists of a variety of scientific 
and engineering applications. We used 
the integer-oriented CINT92 group for 
486 workstations and both the CINT92 
and CFP92 groups for Pentium work- 
stations. A DEC VAX 11/780 equals 
1.0 in our SPEC92 index. Additionally, 
we tested systems using BYTE's low- 
level Unix benchmarks. The BYTE 
Unix scores were indexed against the 
Deskpro 4/331. The Unix test suite eval- 
uated each system as a graphics work- 
station for typical computation and dis- 
play-intensive activities, not as a file 
server or database query processor. 


EASE OF USE 


We also evaluated systems for design 
and documentation. We considered sev- 
eral factors when we looked at system 
design: How easy was it to open the sys- 
tem and install an adapter? Were any 
slots obstructed? Were the I/O ports la- 
beled? Could the subsystems be dis- 
abled? 

We gave points to systems that came 
with clear, well-indexed documentation. 
We also gave points if specifications 
were provided for the video and disk 
subsystems. Additionally, we consid- 
ered whether jumpers and DIP switch 
settings were adequately detailed. 

Although keyboard feel is important, 
evaluating keyboards is subjective and 
thus was not part of our scoring. We 
also did not evaluate monitors for this re- 
port. However, prices listed here are for 
as-tested configurations that include ei- 
ther a 14- or 15-inch, 1024- by 768-pix- 
el (noninterlaced) monitor. Prices also 
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include keyboard, mouse, CD-ROM 
drive, and sound card. 


CONFIGURATION 


Our testing was open to all 486-class 
systems with a 66-MHz DX2 processor 
as well as 60- and 66-MHz Pentiums, 
with ISA and EISA buses. We requested 
that all 486 systems have 16 to 20 MB of 
RAM and that Pentiums have 32 to 46 
MB of RAM. We specified hard drives 
of at least 510 MB, using a controller 
that had no more than 1 MB of cache. 
Each system had at least a megabyte of 
video memory and supported 1024- by 
768-pixel resolution at 256 colors, Fi- 
nally, each system was equipped with 
a CD-ROM and a sound card. 


Contributors 


Helen E. Holzbaur, Project Manager/NSTL, was 
a network manager and systems administrator at 
Temple University for 10 years before joining NSTL. 


Alan Joch, Senior Editor/BYTE, coordinates the 
combined testing between the BYTE Lab and NSTL. 


Jim Kane, Technical Analyst/NSTL, has tested 
network hardware and software, high-end systems, 
and peripherals during the past three years at 
NSTL. 


Siva Kumar, Technical Analyst/NSTL, specializes 
in hardware and network-operating systems testing. 


Anthony Lennon, Technical Editor/NSTL, tests 
systems, notebooks, and peripherals. 


Tom McAndrew, Technical Analyst/NSTL, evaluates 
high-end PCs, operating systems, and peripherals. 


Stephen M. Platt, Manager of Unix Development/ 
NSTL, has a doctorate in computer science/comput- 
er graphics. 


The Lab Report is an ongoing collaborative project 
berween BYTE Magazine and National Software Testíng 
Laboratories (NSTL). BYTE Magazine and NSTL are both 
operating units of McGraw-Hill, Inc. 


BYTE 


BEST 


К... from the BYTE Unix 
benchmarks (which were run un- 
der SCO Unix ODT 3.0) further 
illustrate the Pentium's overall 
speed advantages compared to 
the 486's. The top five Pentium 
systems ranked for Best Overall 
have an average BYTE Unix 
score of 2.15. By comparison, 
the 486 systems that ranked Best 
Overall for Unix achieved an av- 
erage of 1.56. Much of the speed 
advantage of the Pentium rests 
with improve floating-point pro- 
cessing power over the 486. 

Of the 20 Pentium systems we 
received, 14 used PCI local bus. 
But Pentium vendors' reliance 
on the PCI made Unix testing dif- 
ficult because during our test cy- 
cle, we found little support for 
PCI video in the SCO Unix ker- 
nel. We found no such problems 
with VL-Bus display cards. 

Advanced Logic Research's 
Evolution V-Q/66 and DEC's 
DECpe 560ST outpaced the 
other Pentiums ranked for Best 
Overall by al- 
most 50 percent. 
These two sys- 
tems, priced at 
over $9100 in 
our test configu- 
ration, also took 
honors for being 
the most expen- 
sive systems in 
our sample. For 
those who can 
accept average 
Unix perfor- 
mance, consider the Gateway and 
Dell runners-up. which sell tor 
$3265 and $3896, respectively. 


KEY 
Ease of Use: 
Poor А Fair AA 
Good AAA Excellent AAAA 


Case: 
Desktop жа Tower B 


Mini-tower 0 


Prop = proprietary. 


| PENTIUMS FOR UNIX 


For the Unix speed leader... 


24 ay 0143; 4. ЧИ ME. Advanced Logic Research Evolution V-Q/66 


applications, this EISA system led all other Pentiums | 


ei in the SPEC integer and floating-point scores (61.5 and 


For Unix-based scientific, engineering, and graphics 


52.0, respectively, compared to averages of 48.3 and 
42.T). The system's graphics performance was also 
among the best, thanks to the ATI Mach 32 controller and 
VL-Bus implementation. The 1.3-GB SCSI hard drive includes 
4 MB of cache. Other nice features include the advanced 16550 
UARTS (universal asynchronous receiver/transmitters) 
on the serial port, which is essential for high-speed 
communications. 
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PRICE CASE UNIX SPEED EASE OF FEATURES BUS RAM (MB) HARD DRIVE WARRANTY VIDEO 
ТҮРЕ SPECINT SPECFP BYTE USE SCORE STD/MAL (MB) (MONTHS) 
BEST ALR Evolution V-Q/66' $9765 J 61.49 52.07 246 AAA 620 EISAVL 32/1024 1370/5651 60 ATI Mach32 
RUNNER-UP DEC DECpc 56057 $9131 M 53.19 4659 243 ДАДА 516 EISA/Prop. 32/192 1024/5651 36 Amer. Meg. 


RUNNER-UP Dell Dimension XPS P60 $3896 ms 4742 41.80 199 ААДА 481 ІЗА/РСІ 16/128  450/IDE 12 S3 
RUNNER-UP Insight PCI P60 $3219 B 47.04 4141 190 ДАДА 537 ISNPCI 16/128  540/IDE 12 ATI Mach 32 
RUNNER-UP Gateway Р5-60 $3265 B 45.44 4140 196 ДАДА 519 ISNPCI 32/128  540/IDE 12 АТ Mach 32 


Need a tower of power? 


UD IN 4.27: 17 1:18 28 Advanced Logic Research Evolution V-Q/66 


In addition to its high-performance design, this tower is built with expansion (see 
details in the Most Expandable category on page 209). Unlike other towers, the 
interior of the Evolution V-Q/66 is clean and open, so you won't have to contend with 
cables and wires to access expansion slots. 


"A s. 


ams. PRICE CASE UNIX SPEED EASE OF FEATURES BUS RAM (MB) OPEN BAYS AVAILABLE VIDEO 
==: ТҮРЕ ЅРЕСІМТ ЅРЕСЕР BYTE USE SCORE SID/MAX 34/94 SLOTS 


BEST ALA Evolut 


ion V-Q/66' $9765 Ш 61.49 5207 246 AAA 6.20 ЕБАМ. 32/1024 1/8 6 ATI Mach 32 
RUNNER-UP DEC DECpc 560 ST $9131 53.19 46.59 243 ААДА 518  EISA/Prop. 32/192 1/1 3 Amer. Meg. 
RUNNER-UP Insight PC! P60 $3219 47.04 4141 190 ДАДА 5.37 ISAPCI 16/128 7/3 5 ATI Mach 32 
RUNNER-UP Gateway P5-60 $3265 45.44 4140 196 ДАДА 5.19 БАРС! 32/128 33 6 ATI Mach 32 
RUNNER-UP Duracom Multimedia FilePro $5649 46.62 4174 179 AAA 477  ISAPCI 32/128 30 5 S3 f9GXE 


When price matters... 


LOW COST Gateway 2000 P5-60 


This excellent, entry-level Pentium system is built around a large tower case that can 
&row over time: as your applications demand more memory, you'll be able to add up to a 
maximum of 128 MB. There's also room for nine drives. The documentation is geared 
toward novice users and is well organized, containing everything you'll need to configure 
and run the system. Make no mistake, the Gateway P5-60 Isn't a barn-bumer among 
Pentiums, but at $3265, it Is priced less than most of the 486-based systems іп 

this report. 


PRICE CASE UNIX SPEED EASEOF FEATURES BUS RAM (MB) HARD DRIVE WARRANTY VIDEO 

ТҮРЕ SPECINT SPECFP BYTE USE SCORE STD./MAX. (MB) (MONTHS) 
BEST Gateway P5-60 $3265 Ш 45.44 4140 196 ААДА 5.19 ISA/PCI 32/128 540Л0Е 12 . ATI Mach 32 
RUNNER-UP Dell Dimension XPS P60 $3896 aa 47.42 4180 1.99 ДАДА 4.81 ISMPCI 16/128 450ЛПЕ 12 S3 
RUNNER-UP Xinetron ХЛАМ 586 $3895. B 45.36 3875 186 AAA 476 SANL 32/128 S20/SCSI 36 Tseng W32 
RUNNER-UP Micro Express MicroFlex-VL $4699 B 44.19 3854 165 ДАДА 148 ISAVL 32/128 — SOO/SCSI 24 Tseng W321 
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-PC World February 1994 


We give you more, more and more...for 
less, less and less! PC World agrees. They 
awarded ZEOS the January and February 
1994 Best Buy awards for our 486DX2-66! 
PC World reported the system tested was 
“a powerful Best Buy that has exceptional 
appeal for both performance and budget buyers’ 

There's more. PC World went on to say the 486 sys- 
tem is "the best all around value we've seen” Why? 
Because we provide our customers with the latest tech- 
nological advancements at the best possible price. In fact, 
we lowered prices on most of our 486 Local Bus Up- 
gradable configurations—and we now offer the options 
of the new Intel 486DX4 microprocessor 
running at 75M Hz or lJOOMHz. 

In addition to higher performance and 
lower prices, you get award-winning, Intel 


“PROS: 


Excellent 


And all 486 Upgradables are 100% 
compatible with every major network op- 


= 


ww 


=] erating system on the market, including 
ncn Novell Net Ware. It’s a breeze to get 


connected! 

The value doesn't stop with your system. 

Many companies just talk about 
service. At ZEOS, our customers 
do the talking. ZEOS has won more 
PC Magazine Readers' Choice for 
Service & Reliability awards than any 
other company-five in all! And we were 
the first company to provide its customers with 24- 
hour, toll-free technical support-every 
day. You receive the best service and 
support in the business. 

Plus all 486 Upgradables include One 


verified systems that offer many upgrade Performance, Year Limited Warranty, 30-Day Money 
paths as your needs dictate. Choose from ШАЛ. Lu Jua Back Guarantee and Express Parts 
one of our money-saving low price. Replacement. 

packages (many ready to CONS: Feature for feature, no one gives you 
ship the same day you ч tel М Wi more than ZEOS. At any price, anywhere. 
order) or custom con- i^ side Ө ZEOS continues to be the best value. 
figure a system to your in -PC World, Feb 94 Call your Systems Consultant now at 
exact needs. 800-554-5226. 


PACKAGE 1 
486SX-25 .............. $1195 
Lease $50/month 
486DX-33 ............. $1395 
Lease $59/month 
486DX2-50 ........... $1495 
Lease $63/month 
486DX2-66 ........... $1595 
Lease $58/month 
486DX4-75 ........... $1795 
Lease $65/month 
486DX4-100 ......... $1995 
Lease $72/month 
Bi Intel Verified: for the Pentium" 
OverDrive" Processor 
B 2MB high-speed RAM 
= 107MB local bus hard drive 
w/32K cache 
m 3.5" floppy drive 
m Diamond SpeedStar Pro 
Windows-accelerated local 
bus video with IMB RAM 


ш 14" 1024 NI SVGA color 
monitor, .28mm dot pitch 


PACKAGE 2 
486SX-25 .............. $1395 
Lease $59/month 
486DX-33 ............. $1595 
Lease $58/month 
486DX2-50 ........... $1695 
Lease $61/month 
486DX2-66 ........... $1795 
Lease $65/month 
486DX4-75 ........... $1995 
Lease $72/month 
486DX4-100 ......... $2195 
Lease $79/month 
B Intel Verified: for the Pentium" 
OverDrive" Processor 
8 4MB high-speed RAM 
8 214MB local bus hard drive 
w/32K cache 
а 3.5" floppy drive 
а Diamond SpeedStar Pro 
Windows-accelerated local 
bus video with IMB RAM 


m 14" 1024 NI SVGA color 
monitor, .28mm dot pitch 


ш On-board SCSI socket m On-board SCSI socket 
ш Two VESA local bus, five 16-bit а Two VESA local bus, five 16-bit 
and one 8-bit expansion slots and one 8-bit expansion slots 
E Sixbay desktop w/2 cooling fans m Six-bay desktop w/2 cooling fans 
ш 101-Кеу space-saving keyboard п 101-кеу space-saving keyboard 
B MS-DOS 6.2 w/Tools т Microsoft Mouse 
a MS-DOS 6.2 w/Tools, Windows 
for Workgroups 3.11 
FAVORITE OPTIONS 
426MB to 528MB HDD UPGRADE .................................... $95 
10-BAY VERTICAL CASE ..................................................... $95 
ADAPTEC 6360 SCSI CONTROLLER CHIP ........................... 549 
96/48/24 V.42 bis SEND/RECEIVE FAX MODEM ............. $49 
DIAMOND VIPER VIDEO CARD 
IMB ҮКАМ ЗИЮ............................................... 2MB VRAM: $249 
15-INCH SVGA MONITOR UPGRADE ................................... $95 


Fax Orders: 612-633-1325, Government: 800-245-2449, Hearing Іт- 
paired (TDD): 800-228-5389, Outside U.S. and Canada: 612-633-6131. 
Purchase orders, MasterCard, VISA, Am Ex, Discover, Z-Card™ COD 
and affordable leasing programs. Open 24 Hours a Day, 365 Days a Year! 


Purchase orders аге subeect to approval. Business kanng programme дулай. Lease prices based on а 36-month irase; I. purchase option. AD prices, specifications and zvadilbibt y ate subgect to change without notice cal) to confirm these and warranty deizia Pros do not 


mue slzprxng, Novell compatiabty в Developer 
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РАСКАСЕ З 

4865Х-25 .............. $1795 

Lease $65/month 

486DX-33 ............. $1995 

Lease $72/month 

486DX2-50 .......... $2095 

Lease $76/month 

486DX2-66 ........... $2195 

` Lease $79/month 

486DX4-75 .......... $2395 

Lease $87 /month 

486DX4A-100......... $2595 

Lease $94/month 

B Intel Verified: for the Pentium" 
OverDrive” Processor 

= 8MB high-speed RAM 

ш 426MB local bus hard drive 
w/128K cache 

8 2X CD-ROM and 35" FDD 

ш Diamond SpeedStar Pro 
Windows-accelerated local 
bus video with IMB RAM 


ш 14" 1024 NI SVGA color 
monitor, .28mm dot pitch 

W On-board SCSI socket 

ш Two VESA local bus, five 16-bit 
and one 8-bit expansion slots 

@ Six-bay desktop w/2 cooling fans 

= 101-key space-saving keyboard 

m Microsoft Mouse 

B MS-DOS 6.2 w/ Tools, Windows 
for Workgroups 3.11 

ш Choice of Lotus Application 


LOTUS SMARTSUITE UPGRADE 


PACKAGE 4 

4865X-25 .............. $2195 

Lease $79/month 

486DX-33 ............ $2395 

Lease $87/month 

486DX2-50 .......... $2495 

Lease $90/month 

486DX2-66 .......... $2595 

Lease $94/month 

4860Х4-75 .......... $2795 

Lease $101/month 

486DX 4-100 ........$2995 

Lease $108/month 

E Intel Verified: for the Pentium" 
OverDrive” Processor 

= 16MB high-speed RAM 

m 528MB local bus hard drive 
w/256K cache 

B 2X CD-ROM and 3.5" FDD 

в Diamond SpeedStar Pro 
Windows-accelerated local 
bus video with IMB RAM 


ш 14" 1024 NI SVGA color 
monitor, .28mm dot pitch 

B On-board SCSI socket 

B Two VESA local bus, five 16-bit 
and one 8-bit expansion slots 

B Six-bay desktop w/2 cooling fans 

E 101-Кеу space-saving keyboard 

B Microsoft Mouse 

BMS-DOS 6.2 w/Tools, Windows 
for Workgroups 3.11 

= Choice of Lotus Application 


Five Windows applications in one box! ................. eere $299 
COMPLETE MULTIMEDIA PACKAGE 

2X, multisession MPC2 CD-ROM, 16-bit Cardinal Digital Sound 

Pro 16 Card with Digital Signal Processor, stereo speakers ........ $299 
If your system includes a CD-ROM drive, 


upgrade with a sound card and speakers T MEC $ 


Many other affordable upgrades and options available. Call for details! 


CALL NOW TOLL FREE 


800-554-5226 F 4 


A DAY 


HOURS 


INTERNATIONAL, LED 


‘Tested Only Novell cakes no warranbes with respect to this product, AU products and company names are trademarks or rexstered trademarks of ther respective bolders. [ntel Irae m a traderark of intel Corporation. ZELS в 


aregetered trademark: Z-Card and Computers Now! аге repatered servicemaris af ZEUS Internationa! Lod CIM ZEDS [nternatinnal Ltd, 1301 Endustrz: Blvd. , Minneapolis, MN 55411 USA. ZEOS в a pubbcly traded company NASDAQ embol: ZE0S) «Ss UPGRBYT.98 


Circle 142 on Inquiry Card. 


486/Pentium Cross Platform Tools 


and NDP Fortran-90 


g зга Order Polynomial 


The Fastest 32-bit Code 


Bessel Function J21 * Cos (2*theta) 


DOS 


NDP Fortran hos come wih DOS 
screen graphics since it wos introduced 
in 1987. The problem with this approach 
today is that just witing to the screen is 
not e . You also To be oble fo 
interface ће 32-bit АР that comes with 
your OS and possibly other API's. How- 
ever, taking advantage of a single АР! Is 
a time consuming tedious task. 


386, 486 & Pentium Compilers 


Microway's NDP family of 32-bit compilers 
generate globally optimized mainframe 
quality code that runs on the 386, 486, 
Pentium and i860. They run on 32-bit 
operating systems such as OS/2, UNIX, 
Solaris, Coherent, and ОРММСР DOS 
Extenders. 


NDPFortran-90 a complete Fortran-90 
which runs in conjunction with the NDP Fortran. 
NDP Fortran" is о full F77 with Fó6, DOD, 
VMS and MS extensions. 

NDP C/C++ compiles K&R and ANSI C plus 
is C+ + Release 2.1 compliant 

NDP Pascal™ 5 о full ISO Level 1 Pascal with 
BSD extensions that can interface the NDP C 
runtime libraries. 


NDP Language Pricing 


DOS versions include a VCAAM DOS Ex 
tender, DPM interface layer, support for x87 
and Weitek coprocessors, NDPLink, NDPUb and 
GREX - our DOS graphics library. The Pentium 


05/2 Developer's Pack includes ІВМ OS/2 
WorkFrame and Toolkit. These tools use the IBM 
Unker. Deduct $100 if you dont need the 


Workdrame. 386 ,486.................................. $595 
RNIN oua: Mea eroi tfm sll $795 
UNIX 386/486 use the native tools and are 
available for SCO or IS€ UNIX............... $1195 
Coherent version... $295 
NDP Fortran-90................... —— © $395 


NDP Fortran, NDP C|C++ 
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VGP solves the АР! interface problem 
with a universal vector ut format that 
can be converted into EPS, TIF, GEM, 
ые CGM, WVF, etc. You create plots 

ee ndo with calls to NDP Fortran or C. 
ed wih the compiler is a DISPLAY 
program that runs on the OS you ordered. 


f you want to export your , import PS 
or TT fonts or do real fime screen plots by 


i860 Supercomputers 


Gigacube™ - Your choice of QuadPuters or 
ArayPRroXPs - а Gigaflop starting at.......... $50К 


АтгауРгоХР - EISA Атсу Processor - 
features а zero wait state 50 MHz 64-bit 
memory system. The 400 MB/Sec memory 
bandwidth in conjunction wth 100 megaflop 
I860XP results in 28.96 Unpack megoflops, 94 
megaflops doing dot products and 70 
megafiops doing FFTs. The card bursts on the 
EISA bus at 33 MBSec and holds up to 256 


QuadPuter-860 - The word's most cost 
effective Supercomputer. The QuodPuter irr 
Cludes four modules, each containing a 25 
MHz 1860 and two megabytes of local mem- 
ory. The modules plug into an EISA card that 
provides 32 megabytes of shared memory. A 
single QuadPuter has an aggregate throughput 
of 200 megafiops! With software from..... $9995 

Number Smasher- 860 - our ISA 860 
card comes with 8 or 32 megabytes. It рч 
Cludes an NDP Language - 80 megafi 2s. 


NDP Fortran-860 dong wth our 
CiC++ and Pascal utilize advanced scalar 
code generation techniques to optimize the 
{860% г numeric scalar performance.......... $1995 


PPS-860 postprocessing scheduler, tokes 
assembler and converts scalar opera- 
tons into pipelined operations running in dua 
instruction mode. Scalar speed ups in the 
range of 10 to 50% are common.............. $500 


МАЅТ-11 vectorzer speeds up vector codes 
100 to 300%. кыд Ky of 200 азо 
primitives 


Buisson A A $1495 


Technolc 


Windows 


binding VGP into your program, you can 
purchase one of several upgrades, or the 
source! Best of all, you get the same out- 

put independent of the OS you are using 

and VGP supports over 20 different types 
of plots, making it easy to create displays 
which communicate your ideas. 

DISPLAY Export Extensions................... 145 
Binary/C Source library................ $395/695 


Pentium/486 Workstations 


486-BX Workstations - o Mcroway Tower is 
the Ideal solution to your 486/Pentium needs. 
They feature industria grade American power 
supplies, heavy duty cooling and easy access. 
All motherboards are carefully bumed in and 
equipped with 50 Amp connectors. Some of our 
motherboards can be upgraded or purchased 
with Pentiums. Our BX Towers make great Work- 
stations, file servers, and CAD/CAM stations. They 
were originaly engineered to house i860 arrays, 
configured as NFS computational servers, Each 
system is customized wih the OS of your choice, 

including ISC UNIX, OS/2, DOS and Wndows. 

What differentiates Microway towers is our ability 
to integrate the peripherals you need, Including 
SCSI tape dives and CD-ROMs, network cards 
and high quality hard disk and graphics adapt- 
ers. 486-BX systems are used worldwide perfom- 
ing demanding tosis from testing jet engines to 
searching for oil. Call today for our BX Catalogue. 


Search Engines & Libraries 


cml al one Text ee ISA LM 
processes megabytes of data per sec 
Includes Text Retrieval softwcre.................... $950 


IMSL Microwoy compiled and validated ver- 
sion of the IMSL mainframe libraries, available 


for the 386/486 or 1860, D 
Гос 7 lr OMM $2,000 
NAG Mcroway compiled and validated 
Foundation x86/860..................... $1195/1995 
gogo atin — $1195/1995 
VOID. siue rre iti rera A $2995/3995 


KUCK & ASSOCIATES hand coded 1860 li- 
braries. DSP library does 1024 real FFT in 500 
microseconcs! 


jc. —À— $750 ol ——— $500 
LAPACK and BLAS, sources included. 
386/Д86................ SIIS BOD ———— S295 


u can count on! 


Research Park Box 79, Kingston, MA02364 USA 608) 746-7341 FAX 746-4678 
U.K. 81-541-5466, Poland 22-414115, Greece 1-2915672, France 130-541767 


BYTE 


ISA 486S FOR WINDOWS 


BEST 


F Want the fastest Windows 4867 
or fast performance and econ- 


omy in high-end systems, ISA- 
based 486DX2s continue to set ЕА eoi Cornell Power Pak 


the standard for Windows appli- 


This ISA-based tower's Windows speed was the highest‏ وس 
cations. The 26 ISA-based 486 cns. among all the 486 systems we tested, while its $3000‏ 
systems we tested average about 8‏ 


price tag ranks with the least expensive 486 systems. 
$3500 in our test configuration. The Cornell Power Pak uses the Weitek P9000 video ac- 


Out of the five Best Overall celerator (which powered the top four Windows performers) 
systems, American Multisys- ү ти Digital үс ж P: ЖШ M а-а CD 

ч , indows ormance fell just shy of the Power Pak's and like the 
tems’ Info Gold 486 PCI (which Cornell system, earned high marks for its ease of use. The Gateway 


also ranked in Most Expandable 4DX2-66V's Windows performance was above the class average of 1.63 
and Low Cost) uses PCI, and and like the Hewlett-Packard Vectra 486 66/XM, leads the Best 
Hewlett-Packard’s Vectra 486 Overall pack for systems designed in a desktop case. 
66/XM uses a proprietary local- 
bus design. Also, the PCI-based PRICE CASE WINDOWS EASE OF FEATURES BUS RAM (MB) HARDDRIVE WARRANTY VIDEO 
MicroSource Tempest IV/IPCI- TYPE SPEED USE SCORE STD/MAX. (MB) (MONTHS) | 

b. , BEST Comell Power Pak $2995 E 2.04 AAAA 577  ISANL 168/128 — 420/lDE 36 Weitek P9000 
66 qualified as a runner-up іп quu) Micron 466 VL WinStalion $2978 m 199 AAAA 466  ISAVL 18/64 JODE Шейше Weitek P9000 
Most Expandable and Low Cost, руєрр Gateway 4DX2-66V $2795 m 178 AAAA 548 АМ 16/64 — 4241DE 12 ATI Mach 32 
and Zenon’s $1995 Z-Novus RUNNERUP AMS Info Gold 486 PCIS2899 8 194 AAA 515  ISAPCI 16/128 540/5С51 12 Weilek P9001 


ranked here, is also PCI-based. 


Power Pak, a VL-Bus system, 


swept all three Windows cate- Cornell Power Pak 
gories. Nevertheless, several run- 

ners-up also offered a good mix 
of performance and price. For ex- 
ample, in Most Expandable, 
the Info Gold 
486 PCI scored 


nearly as fast as 
the Power Pak 


This system's large tower case holds four 5!/-inch and two 3?/zinch disk drives. 
Four 16-bit ISA and one VL-Bus slot are available for additional boards. The four 
SIMM sockets are easily accessible on the motherboard. However, a cooling fan 
on top of the processor obstructs access to cache memory slots. The first 
runner-up, American Multisystems’ Info Gold 486 PCI, conveniently has its 
power, turbo, and reset switches in the front panel. 


PRICE CASE WINDOWS EASE OF FEATURES BUS RAM (MB) OPEN BAYS AVAILABLE VIDEO 


and costs $100 TYPE SPEED — USE SCORE STD/MAX. — 34/5 SLOTS 

less than the вт Cornell Power Pak 52995 Ш 2.04 AAAA 577  ISANL 16128 2/4 5 Weitek P9000 

Cornell system. RUNNER-UP AMS Info Gold 486 РСІ 52899 В 1.94 AAA 5.15  ISAPCI 16/128 0/3 8 Weitek P9001 

Close behind is RUNNER-UP MicroTech Ultima X¥2/66 $3999 B 1.82 AAA 5.10  ISANL 16/64 1/1 5 ATI Mach 32 

бте снб Teh RUNNER-UP Data Storage DataStor $4575 B 1.71 AAAA 436  ISAVL 16/128 4/1 3 S3 P86C928 
RUNNER-UP MicroSource Tempest IY $2825 Ш 1.72 AAA 479  ISA/PCI 16/255 3/1 4 53 805 


Ultima XV2/ 


66, which has 
one drawback: Cost-conscious? 


Its four SIMM | 
Low cost © Cornell Power Pak 


sockets are posi- 
tioned near the expansion slots, 
which makes it difficult to install By far the speed leader among low-cost 486s, the Power Pak offers a lengthy 36-month 
. The Zenon Z-Novus PCI offers the lowest price in this category (and a warranty 
some full-length boards. a 
н ن‎ double the Power Pak’s), but it has a slower Windows score than the Gateway 4DX2-66V, 
which offers the second lowest pace here and is the only other desktop design ranked for 
low cost. . 


КЕҮ 


Easo of Use: 


Poor A Fair AA PRICE CASE WINDOWS EASE OF FEATURES BUS RAM (MB) HARD DRIVE WARRANTY VIDEO 
Good AAA Excellent AA AA Wt и Xn STU/MAL (MB) (MONTES) 
BEST ComellPowerPak $2995 W 204 АДАА 577  ISAVL 16/128 — 420/IDE 36 Weitek P9000 
Case: RUNNER-UP Zenon Z-Novus PCI $1995 mm 1.65 AAA 547  ISAPCI 16/128 — 420]DE 72 S3 428 
Desktop am Tower 8 RUNNER-UP AMS Info Gold 486 PCI $2899 B 1.94 AAA 5.15  ISAPCI 16/128 — 540/8SCSI 12 Weitek P9001 
Mini-tower п RUNNER-UP Gateway 4DX2-66V $2795 аш 1.78 AAAA 548  ISAVL 16/64 424IDE 12 ATI Mach 32 
RUNNER-UP MicroSource Tempest IV $2825 1.72 AAA 479  ISAPCI 16/056 425Л)Е 12 53 805 


Prop = proprietary. 
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PC 


RATINGS REPORT 


NSTL Extends 
Coverage into the 
Far East 


NSTL extends its coverage of computer products 
to the Far East with its testing partner LANBIT of 
Taiwan R.O.C. Using NSTL’s proven testing meth- 
odology LANBIT provides an accurate and detailed 
look at leading notebook computers from Far East- 
ern suppliers. Look for an upcoming report on 16-bit 
Ethernet adapters, available in the Far East, in the 
April issue of PC Digest Ratings Report. 


National Software Testing Laboratories is the 
world’s leading microcomputer and LAN hardware 
and software testing company. Publishers of Soft- 
ware Digest and PC Digest Rating Reports, NSTL 
accepts no advertising and provides completely ob- 
jective comparisons of computer systems, peripher- 
als, and software from the industry’s leading 
suppliers. 


NSTL provides a detailed review of 12 notebook computers comparing performance, battery life, screen quality, ease of 


use and quality. 


e Two of the products use a DX4- 75MHz clock speed 
B0486 microprocessor, four use a 486 DX/66 two the 
50MHz version, one a 486 DX/40, two the AD 486 chip 
while just one uses a 486 SX/25. 

* Although five of the twelve products use an Intel 3.3 volt 


microprocessor the products with the best battery life used 
5 volt versions. 


e Products with active matrix color displays generally pro- 
duced the best screen quality test scores. Only one of the 
twelve products used a monochrome display. 

e Hard disk capacity ranged from 80 MB to 250 MB, all but 
two products provided internal 3.5-inch floppy disk drives. 


For the full PC Digest report with 
complete features listing and test 
results call 1-800 220 NSTL. 
(Outside the USA call 
1-610-941-9600) 


= 
Oo 9 
5 S 
c چ‎ Ü or Fax 1-610-941-9952 
p. Èi 5 = ^ 
© = A E £ 9 
о |= С БЕ 5| § 
а 1 8 E IR SE IR: 
Ls 6 à éi3izidiaa 
**** 8.7 | Compal TS30AT 486DX/66 Соо A А A A A 
кк 8.7 | Arima NotePro 486 486DX/66 Colon A A A А A Comparison of 
— LER 12 Notebook 
irst Computer Computers 
хк) 84 DESIGNote 486DX/33 Color A A A A E 
*** 7.8 | Compal T530MC 486DX/75 State А А Шш 
жж 7.6 | AUVA NBE Plus 486C 486DX/75 Соо A | A- A |" A 
* Philips N CT 86DX/66 |Col Ratings Key 
Regular ***| 7.5 ilips NB-402 486 olor B. NH A (On а бвал 
Ргісе $125. xxx 7.4 | Jetta J-book 486 486DX/66 (Color A | A | A | M А  OVERALLEVALUATION 
kkkkx 9.0 or higher 
Special х** 7.3 | Acer AcerNote 760CX 486DX/50 A." A A ena Hire? 
Offer for wkw 7.07.9 
BYTE жж) 6.9 | Veridata JemPower 486E | 486DX/50 Mo W | a | Ais B we ке 
ы) ж 5.0-5, 
Readers 
$79.95 жж | 6.7 | Arima Compact Note 486SX/25 Color W | A A NB A ALL OTHER RATINGS 
i - —— A 7099 
Sunrex InnoVACE 
Hyperbook 320PEN 486DX/40 Color B А BA ш 5.069 
— y under 5.0 
A 


When ordering please refer to the code PC494. 


Circle 111 on Inquiry Card (RESELLERS: 112). 


BEST EISA 4865 FOR WINDOWS 


О. of the 37 4865 we tested, For the best in speed and usability... 


11 came with an EISA-bus ar- 
chitecture. EISA systems cost an 
average of $1400 more than a 


I-C-X4E 042: E Cornell EISA-VL SCSI-2 


ct И This EISA system earned a Windows performance index 
similarly equipped ISA system «t of 1.91, the highest among systems ranked in this 
(however, some EISA prices re- category and almost twice as fast as our baseline system. 
flect a configuration of 32 MB cS Besides scoring high in our performance tests, this 
versus 16 MB in the ISA cate- system is also easy to use and offers a 16550 UART 
(universal asynchronous receiver/transmitter) for fast serial com- 
munication, as well as flash ROM for easy BIOS updates. The system 
sells for an economical price under $4500. The AST Premmia’s Windows 


gory). The high-performance 
EISA 486s even averaged about 


$500 more than ISA-based Pen- score of 1.87 nearly matches the Cornell's, and the Premmia also earned | 
tiums. (EISA Pentiums cost the best features rating in the category. This is the EISA machine to buy if 
$8000, on average.) you're looking for the best desktop-case system. | 
Also, out of the 11 EISA- 
based machines, 10 supported PRICE CASE WINDOWS EASE OF FEATURES BUS RAM (MB) HARD DRIVE WARRANTY VIDEO 
TYPE SPEED USE SCORE STD/MAX (MB) (MONTHS) 


VL-Bus; the exception was AST | 
Research’s Premmia 4/664, © ComelEISAVLSCSI2 $3905 В 191 AAAA 64  EISAVL 32256  1024SCS| 36 Tseng W32i 
RUNNER-UP AST Premmia 4/66d 56852 wa 1.87 AAAA 625 ЕБАРтор. 32/128 1024/SCSI 36 ATI Mach 32 
Model 343M, the first runner-up — guwggup Micron 466 VLE WinServer $4498 В 180 AAAA 529 EISAVL 3264 540/551 Lifetime  Weitek P9000 
in Best Overall, which uses a RUNNER-UP CompuAddC466De 55806 E 178 ААА 488 ЕАМ. 16/128 — 1024/5CSI 12 ATI Mach 32 
proprietary local-bus design. RUNNER-UP MIS Computer Systems HESE $4451 Ш 176 ААА 481  EISAVL 32/64 1024/SCSI 12 Weitek 
Despite the higher cost of EISA 
systems, we found little perfor- 
mance advantage inour Windows 
tests. For example, Cornell Com- 
puter Systems sent 486s that out- 
ran all others in our ISA and EISA 
Windows tests. The ISA-based 
Comell Power Pak posted a Win- 
dows score of 
2.04 versus the 


Need growth potential? 


MOST EXPANDABLE — Cornell EISA-VL SCSI-2 


In addition to its superior performance, this huge tower also supplies growing room: 
It offers two 3%Inch drive bays and four 5*-inch drive bays, along with three available 
EISA slots and one VL-Bus slot. CompuAdd's C466De Mini Tower posted the second- 
highest speed scores. Its sturdy tower chassis supports four 3%inch and three 5% 
inch drives, Five 32-bit EISA and one VL-Bus expansion slot were available for 


Rankings for 
This Category 


"чиет Соте EISA-VL additional cards. 

SCSI-2’s leading 

PRICE CASE WINDOWS EASE OF FEATURES BUS RAM (NB)  OPENBAYS AVAILABLE VIDEO 
-— of 1.91. The TYPE SPEED КЕ SCORE STIMU. WSK 81075 
aster speed OVE рр СопетЕЅАМ. 8С912 $3995 Ш 19 AAAA 614 ESAVL 3220565 24 4 Tseng W32i 
allinthe ISA sys- дурур CompuAdd C486De — $5806 B 178 ААА 488  EISAVL 16128 22 6 ATI Mach 32 
tems may be at- RUNNER-UP Micro Express MicroFlex $4800 Ш 176 AAAA 351 EISAVL 32/128 44 8 Tseng W32i 
tributed partly to RUNNER-UP MIS Compute Systems MMBSEV $4451 E 176 ААА 481 ЕАМ. 32/64 24 4 Weitek 

RUNNER-UP DEC DECpc 466 МТЕ $5715 В 1.67 AAAA 55  EISAVL 32/128 02 4 МА 


faster video sys- 
tems in those 
machines. (The 
Weitek P9000 
powered the Cornell ISA-based 
system and the Tseng Labs W321 
accelerated the Cornel] EISA 
System.) 


When you need speed and economy... 


Low COST come Esav scsi-2 


Fast performance, excellent features, and a price below the average of $4900 enabled this 
system to sweep our categories for EISA-based 486s. If your budget requires an EISA 
system that is less expensive than the Cornell and you can settle for slower Windows 


KEY performance, consider the American Multisystems’ Info Gold E-Server, the least expensive 
Ease of Use: system we ranked in this class. 
Poor 4 Fair AA سے‎ 
Good AAA Excellent АААА PRICE CASE WINDOWS EASE OF FEATURES BUS RAM (MB) HARD DRIVE WARRANTY VIDEO 
: TYPE SPEED USE SCORE STDJMAX (MB) (MONTHS) 
Case: BEST Соте! EISA-VL SCSI-2 $3995 E 1.91 AAAA 6.14  JEISAVL 32/256 1024/SCSI 36 Tseng W32i 
Desktop ша Tower 8i RUNNER-UP AMS Into Gold E-Server $3499 B 1.66 AAA 430  EISANL 32/256 |. 1024/SCSI 12 $3 805 
RUNNER-UP Micro Express MicroFlex $4800 B 1.76 AAAA 3235! EISA/VL 32/128  1024/SCSI 24 Tseng W32i 


Prop = proprietary. 


N/A = поі available. 
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CREATED THE FIRST 16-BIT 
WINDOWS SOUND CARD. 
HEN THE ARST 
AVETABLE SYNTHESIZER 
FOR WINDOWS MULTIMEDIA. 
OW, OUR LATEST ARST 
S YOU CUSTOMIZE YOUR 


0 
HESUER FOREVER... 
INTRODUCING — 

TURTLE BEACH MAUI 
WITH SAMPLESTORE! 


m Maui, and then play it back like any other 

RIS MIDI instrument. SampleStore is 

f J also upgradeable to 8 megs of 
ES | RAM, which means adding 


FM Synthesis." Now's the time to add Turtle 


Beach quality to your existing sound card. 
Maui™ delivers 128 crystal clear wavetable 


You've suffered through the “Heartbreak of | / / by 


instruments — perfect for multimedia p hundreds of your own samples to 
presentations, General MIDI music a у Maui is а snap. See your favorite 
software, and Windows and DOS games...all ie ` Г dealer, or call 800 645 5640 for 

for half the price of a Roland, MediaVision, or Bu Г more information. 

Creative Labs wavetable sound card. lis. 


We've also added SampleStore™ — 256K of sample RAM, 


so you can take any existing Windows wave file, load it into TURTLE BEACH SYSTEMS 


Himeapia ннн 52 Grumbacher Road e York, Pennsylvania 17402 e 717-767-0200 • FAX: 717-767-6033 


Circle 149 on Inquiry Card. 
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BEST 4865 FOR UNIX 


Want the best all-around performer? 


F.. Unix-based scientific and 


engineering applications, the А 
Pentium systems we tested рго- 9 OLA IEE IBM ValuePoint 6387-W90 


vided the fastest processing (see 


The fastest 486 system in the BYTE Unix benchmarks, the 


aa e H s oF 

Pentiums for Unix on page «t ValuePoint 6387-W90 also ranked among the fastest systems for 
211). For example, IBM's Val- t اس‎ SPEC integer scores. In addition, its S3 805 video and Maxtor 
uePoint 6387-W90 was the eo 


iur mtt 
gain зе +” 07 


hard disk systems were among the fastest tested. This ISA/VL-Bus 


e 
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" T 
fastest 486 we ranked for Unix; tower accommodates up to 64 MB of RAM. (This system's | dr 
its BYTE Unix benchmark score keyboard uses the Trackpoint pointing device found in IBM's ThinkPad portables.) | т 

In addition, the ValuePoint earned among the highest scores for ease of use. Er 


of 1.64 was almost 15 pene If you require a desktop case, choose the Hewlett-Packard Vectra 486 66/XM, 

slower than the slowest Best an ISA system that uses a proprietary local-bus design and a video system 

Overall Pentium for Unix. built around the S3 928 accelerator. The Vectra was also the only system we 
However, high-end speed received that came with an integrated Ethemet port. 


comes at a high price: The aver- 


age of Pentiums ranked for Best PRICE (CASE UNIX EASE OF FEATURES BUS RAM (MB) HARD DRIVE WARRANTY VIDEO 
TYPE SPECINT BYTE — USE SCORE 510. /МАХ. (MB) (MONTHS) 
Overall was $5855. By contrast, 


BEST IBM ValuePoint 6387-W90 $4994 Ш 33.60 164 AAAA 626  ISAVL 16/64 527Л0Е 12 S3 805 
the 486s we rank here for Ве! — puweeyp come EISAVLSCSI2 53995 В 3315 152 AAAA 614 ЕБАМ. 32256 1024/SCSI 36 Tseng W32i 
Overall offer solid Unix scores — gyynerup HP Vectra 486/66XM $4757 ав 32.63 151 ААДА 578  ISAProp. 16/64  450/DE 36 $3 928 
and an average price of $4183. RUNNER-UP Comel Power Pak $2995 Ш 34.37 159 AAAA 577 ISAVL 16/128 42010Е 36 Weitek P9000 
The IBM ValuePoint, a VL- RUNNER-UP ALR-Fyer VL 4/660 $4174 о 2914 146 АДАА 519  ISAVL 20/36 540/IDE 60 WD90C33 


Bus/ISA design, topped our tests, 
but we also discovered that Cor- Want fast Unix and room to grow? 
nell’s VL-Bus/EISA machine of- 

fers comparable Unix speed. ule CIN 9.4.7: |1»7- 1:18 a Cornell EISA-VL SCSI-2 
Each of these machines come in 
tower cases. For top Unix speed 
in a desktop format, we recom- 
mend Hewlett- 
Packard's Vec- 


This EISA/VL-Bus tower provides the fastest performance In this category In the 
BYTE Unix tests, along with plenty of room to grow. It can hold up to eight drives, and 
it offers 16 SIMM sockets for up to 256 MB of RAM. The internal cabling is well 
placed, so you can access all intemal components without a fight. Comell's ISA- 
based cousin was the second-fastest most expandable system in BYTE's Unix tests. 


tra 486 66/XM, aec um D 
a $4757 ISA PRICE CASE  UNX | EASEOF FEATURES BUS RAM (MB) ОРЕН BAYS AVAILABLE VIDEO 
system. ТҮРЕ SPECINT BYTE — USE SCORE Тр МАХ, 345% 9075 

Dyna Micro's В ОотеїЕЅАМ 5052 $3995 W 33.15 162 AAAA 614 ЕБАМ 32/256 24 4 Tseng W32i 
486 Business "MERUP Data Sorage DataStor (SA) $4575 Ш 3087 140 AAAA 436 ISAVL 18/128 4 3 $3 P86C928 
- hich МЕН? Comet PowerPak 52905 В 3437 159 AAAA 577 ISAVL 16/28 24 5 Weitek P9000 
УБЕП, WIICIT — WUNNER-UP MicroTech Ultima XV2/66 53999 8 3287 155 AAA 510 БАМ 1664 1/1 5 ATI Mach 32 
Sells for 53006, руниєрур Data Storage DalaStor (EISA) 55595 M 3 


33.59 142 ДАДА 434 ЕБАМ. 32/128 21 S3 P86C928 


is the highest- | : i | 
priced system A speed leader for under $3000... 
among the Low ^ — ~~~ | " | 
Cost 486s, but il Cornell Power Pak 
offers the sec- 
ond fastest BYTE Unix score 
among these contenders. The 
Quantex Q486 is the lowest- 
priced system here. 


Only eight of the 37 systems we tested cost less than the Cornell Power Pak, which also 
posted the fastest (by up to 30 percent) BYTE Unix scorè among systems ranked for low 
cost. This solid tower holds up to six storage devices and four SIMM sockets for up to 128 
MB of memory. If you need a desktop case, choose the Oyna Micro 486 Business System, 
which offers the second fastest BYTE Unix speed and a $3000 price. Gateway’s 4DX2-66V 
was the only other desktop design ranked here; it sells for $200 less than the Business 


KEY System. 

Ease of Use: | 
Роог А Fair АА PRICE CASE ОНД EASE OF FEATURES BUS RAM (MB) HARD ORIVE WARRANTY VIDEO 
bene amini ТҮРЕ SPECINT BYTE USE SCORE SID/MAL (MB) (MONTHS) 

BEST — ComelPowerPak  $2995 8 3437 159 AAAA 577 ISAVL 16/128 420/DE 36 Weitek P9000 
Case: RUNNER-UP Dyna Micro Business System $3006 mm 30.51 140 AAA 461  ISAVL 16/320  546/DE 12 $3 805 
Desktop am Tower Е RUNNER-UP Quantex Q486 DX2/66 52699 W 20.24 100 AAAA 536  ISANL 16/NA  425/DE 12 Weitek 9000 
Miniktowern RUNNER-UP Mitsuba MIT486/66V 52900 Ш 26.90 124 AAA 438 БАМ 16/52 544Л0Е 24 Citrus Loge 5428 

[z-] 


| RUNNER-UP Gateway 4DX2-66V $2795 
Prop = proprietary. 


29.49 050 AAAA 548  ISAVL 16/64 4241DE 12 ATI Mach 32 


N/A = not available. 
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Announcing the most 
important networking and 
computing event ever held. 


Networking changes minute-to- 
minute. LAN, WAN and telecom- 
munications are converging intoa 
single all-encompassing business 
environment—connecting not only 
desktop to desktop, but company 
to company. 

NetWorld"+Interop” 94, The 
Networking Summit, was created 
specifically to mirror these changes. 

This unique forum puts 
together the two biggest names 
in networking events. Net- 
World? the hallmark of the 
desktop LAN community. 

And Interop; the prov- 
ing ground of interoper- 
ability for the WAN and 
telecom worlds. 

What you get is the 
first truly all-in-one net- 
working forum. 


1 


The Summit for Networking 
Professionals. 


NetWorld+Interop 94 is the gather- 
ing place for the industry's best and 
brightest. Only NetWorld+Interop 
94 offers you this comprehensive 
educational experience free: 
e The InteropNet,; featuring 
a guided tour of industry's only live 
multi-vendor, multi-protocol net- 
work that mirrors the inter- 
operability challenges 
you face today. 
e Internet Showcase, 
where you can learn 
about the richness and 
diversity of the Internet. 

e Start-Up City, an exhibit 
area dedicated to showcasing 
innovative new products and 
solutions from emerging 
companies. 

e Configuration Clinic, 
where you can get suggestions 
for designing and configuring 


COMING MAY 2-6, LAS VEGAS. PRE-REGISTER FREE! SAVE $50! 


THE _ 
ETWORKIN 


your network from the best in 
the business. 

e СМЕРА Labs, a forum for 
the transfer of technical informa- 
tion from the vendors to the net- 
work computing professional. 

® ТУА № where Technical 
Service Alliance members join 
together to solve your biggest 
networking challenges right on- 
the-floor. 

e Solutions Showcase" Demon- 
strations, cooperative technology 
demonstrations by leading ven- 
dors including ATM, APPN, Fast 
Ethernet and Multimedia. 

You will see the hottest new 
technologies demonstrated 
by more than 600 of the 
world's leading network- 4 
ing companies. You'll 
leave the show ready 
to make the best pos- 
sible buying decisions 
for your company. 

Because when you see 


TOF THF YEAR 


it at NetWorld+Interop, you know 
it works! 


Don't wait. Pre-register 
now and attend FREE! 


NetWorld+Interop 94 Las Vegas 
takes place May 2-6, 1994 (exhibits 
open May 4-6) at the Las Vegas 
Convention Center. 

For more information and 
details on how to attend FREE 
(a $50 savings), or to become an 
exhibitor, call 1-800-488-2883 
Extension 218. 

Outside the U.S., call 
415-578-6900, or contact us 

over the Internet at 
networld&interop.com? 
Don't miss this 
unparalleled chance to 
experience the best in 
networking. 


“More information is available 
through Interop's Gopher Server at 
orograms.inteyop.com and World Wide 
Wah (URL htto://programs.interopcom), 


NetWorld+interop 94 із produced by Interop Company, Interop is a registered trademark and Configuration Clinic, Internet Showcase, InteropNet and Solutions Showcase are trademarks 


of Interop Campany, NetWorld is a registered trademark of Novell, Inc. ©1994 interop Company, 303 Vintage Park, Foster City, CA 94404. 415-578-6900. Fox: 415-525-0221. 


sEsT | ... 4865 FOR DOS 


If you need the fastest DOS machine... 


Wi we tested EISA and ISA 


486s for DOS, we found that the 
hut amahina der Моа BEST OVERALL Cornell EISA-VL SCSI-2 


weren t necessarily the best 486s 
for the more venerable operat- 


m This EISA/VL-bus tower ran our DOS tests faster than any other 
486 we tested. It flew through the DOS application benchmarks 


ing system. з —— 2.19 times faster than the baseline computer. The Comell 

The Cornell EISA-VL SCSI- а accepts a Pentium CPU upgrade, and it is опе of a handful of 
2 continued its winning ways 486s that can hold a megabyte of secondary cache. The Cornell 
(see page 217) with a pace-set- uses a 16550 UART (universal asynchronous receiver/transmitter) that allows 


for much faster data transfers than the old 8550 version did, which much of 
the competition still uses. The prime drawback to the Comell is that you must 
tie up one of the serial ports with a mouse because the system lacks a 


ting DOS score of 2.19. Also, in 
the Best Overall competition, 


IBM's ValuePoint 6387-W90 of- mouse port (it includes a 9- and 25-pin serial port, however). Forthe best ISA 
fered only average performance, System for DOS, choose IBM's ValuePoint 6387-W90, a roomy tower that 
but its range of features made it a posted the fourth fastest DOS scores among the systems ranked here. AST's 


remmia 4/66d, Model 343M is the top choice among desktop designs. 
strong contender. It offers flash E / 43M is the top в desktop design 


ROM and a 16550 UART (uni- 


. PRICE CASE DOS EASE OF FEATURES BUS RAM (MB) HARDDRIVE — WARRANTY VIDEO 
versal asynchronous receiver/ TYPE SPEED USE SCORE STD/MAL — (NB) (MONTHS) 
transmitter) for fast serial com- вт сСотеї EISA-VLSCSI-2 53995 B 219 AAAA 6.14 ЕАМ 32/256 1024/5051 38 Tseng W32i 
munication. Its internal design RUNNER-UP Micro Express Microflex- VEGG 54800 В 209 АДАА 351 EISAVL 32/128 1024/SCS| 24 Tseng W32i 
Оа гатан is among the RUNNER-UP AST Premmia 4/66d $6862 ва 170 АДАА 6.25 EISA/Prop. 32/128 1024/5651 35 АТІ Mach 32 

RUNNER-UP NicroSource Tempest IVIPCI-46 $2825 E 1.96 AAA 4,79 ISA/PCI 16/256 425/IDE 12 53 805 


most complete we suw. Howev- 
er, ValuePoint didn't include a For growth without compromise... 
reset switch. ao... rS 
The strengths of the Micro- Micro Express MicroFlex-VE/66 
Source Tempest IV/IPCI-66, 
which ranked as first runner-up 
in Most Expandable and as the 
leader for Low 


The MicroFlex-VE/66 is a roomy tower with a total of six 32-bit slots and two VL-Bus 
slots, There are 16 SIMM sockets that are conveniently placed on the motherboard 
away from the adapter slots, so you can easily upgrade the system to its maximum 
128 MB of RAM. The system also accommodates four 5*/.-inch and three 3'/-inch 


Rankings for | Cost, are its mass-storage devices. 
‚ This Category speed and price. 
| Considered C sia d m c A я А E. m 
- ompared to the PRICE CASE DOS EASE OF FEATURES BUS RAM (MB) OPEN BAYS AVAILABLE VIDEO 


ValuePoint and TYPE SPEED USE SCORE STD/MAL 35 SLOTS 


the  Premmia ВЕ Micro Express MicroFlex-VE/66 54800 B 2.09 AAAA 351  EISAVL 32/128 3/4 8 Tseng W32i 
4/66d, however, RUNNER-UP MroSoure Tempest (WIPCI66 $2825 ЕШ 196 AAA 479  ISAPCI 16/256 3/1 4 53 805 
the Tempest re- RUNNER-UP AMS Into Сою 486 PCI $2899 Ш 1.73 AAA 5.15  ISAPCI 16/128 0/3 5 Weitek P9001 
| m» j RUNNER-UP Data Storage DataStor (ISA) $4575 8 1.69 AAAA 436  ISANL 16/128 4/1 3 S3 P86C928 
ceived an inferi- — sywweryp Acma Computers 486 53295 Ш 157 AAAA 506  ISANL 1664 13 5 Cirrus Logic 


or ease-of-use 
score. This was When price matters... 


partly due to in- — em————— s —€—— 
- complete docu- [LOW COST | MicroSource Tempest IV/IPCI-66 
mentation that 
could force you to call the com- 
pany's technical-support line to 
solve hardware problems. 


This tower is almost twice as fast as the baseline system, while its price comes in 
under $3000. The trade-offs it makes for low cost include the slow 8550 UART 
(universal asynchronous receiver /transmitter) and the tack of flash ROM. Also, the 
machine's disk and video subsystems scores couldn't compete with the more 
expensive models listed in Best Overall. Dyna Micro's 486 Business System offers the 


KEY fastest DOS performance among desktop systems ranked for low cost. 

Ease of Use: С ——— аа ج‎ еее __ —= 
Роог А Fair AA PRICE CASE DOS — EASEOF FEATURES BUS RAM (MB) HARDDRIVE WARRANTY VIDEO 
Good AAA Excellent AAAA — ТРЕ SED E E SUMAR UE (MONTHS) 

BEST MicroSource Tempest IVIPCIS6 $2825 8 196 ААА 4.79 ISAPCI 16/255 425/IDE 12 53 805 
Case: RUNNER-UP Zenon Computer Z-Novus $1995 m 142 AAA 5.47  ISAPCI 16/128 420/IDE 72 $3 428 
Desktop am Tower ll RUNNER-UP Dyna Micro Business System 53006 am 1.69 AAA — 461 ISANL 16/32 546/IDE 12 S3 805 
Mini-tower п RUNNER-UP AMS Info Gold 486 PCI 52899 B 1.73 AAA 5,15  ISAPCI 16/128 54015651 12 Weitek P3001 


RUNNER-UP Gateway 4DX2-66V 52795 æ 158 AAAA 548  ISANL 16/64 424/IDE 12 ATI Mach 32 


Prop - proprietary. 
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RT: HIGH-END SYSTEMS 


M 


HONORABLE MENTION 


The IBM ValuePoint 6387-W90 and the IBM | If you have a 
ValuePoint P60/D offer an innovative idea in keyboard | CD-ROM drive 


a Ыы 4 t E |a үй va уя design: The integrated | that loads CDs 
[i 


it | - \a Va à КИ" directly without a 
ia min \a ia Trackpoint pointing 


| caddy, the drive must 
device allows you to 
РЕА атны t lie horizontally, 
| i Ws] Y _L__ navigate graphical 
. ———— unless your system 


applications without uses Toshiba's XM- 


— taking your hands off | 41018 CD-ROM drive, | 


the keyboard to use а | as do the Pentiums and 486s we received from DEC. This 


E 
Di 
| 


À 
u 
E 
ü 
E 
- 


mouse. unique drive design uses three spring-backed ball bearings to 


| hold a CD in place. 


Dubious Achievements 


International Instrumentation’s Business Partner is one of the fastest machines we tested: 
unfortunately, the company needs to be more careful during the assembly process. The glue that fastens the 
heat sink to the CPU leaked into an unsightly mess 
on the motherboard. Also, this system’s parallel- 


port casing is attached upside down. 


To upgrade the RAM on the Ambra 
Computer DP60 PCI, you must dismantle the 
entire floppy drive bay. Once the drives are 
disconnected, you must remove the bay housing to 
reach the SIMM slots. > 


The Аста 486 Tower includes both a 3'4- 
inch and 5'4-inch floppy drive. Unfortunately, the 


manufacturer doesn't follow the convention of designating the 3'A-inch drive as the A drive. We couldn't 
reverse drive designations from within the BIOS setup since both drives are on the same ribbon cable 


connector, and the documentation did not provide any information on changing jumpers. 


The EasternTech ET P60-PCI, Mega Computer Systems Impact 486 DX2/66DT, 
and Xinetron X/LAN 588 each nave the same basic design flaw: The shelf behind the expansion slots 
is too close to the chassis to connect a portable network adapter directly into the parallel port. We had to use 


extensions to install the adapters. 
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ep 


Simply the best all-in-one Desktop Video Studio, for 
Ш video editing 

Ш animation-to-video 

Ш video presentations 


Videos Martine VM Stadio OFAN! Elecunic Сот 
Eile [ён үе D ts Нер 


All hard- and software included. And it runs on your 
standard Windows-PC or Macintosh! 


Features include an edit control unit, a video mixer 
with 6 inputs, a character and graphics generator for 
titling, a 300+ digital video effects unit, and 4-chan- 
nel audio re-recording in CD stereo quality. 


Video Machine gives you full studio quality for a price 
you can afford! 


But don't just take our word for it: 


А lu & Bg Û Û @ E 6 
A Dream Machine... FAST has produced a real win- = ee ST Ux К БА Pe] wom ОМ Danes E 


ner” AV Video 


“Seems like magic... an outstanding achievement...” 
Byte 

“The FAST Video Machine is the closest thing to a one- 
step solution you will find. Video Machine offers the 
most bang for the buck of any solution on any plat- 
form" High Color Magazine 


"Add up prices for stand-alone gear, and you'd be 
hard-pressed to top this board for ten times the mo- 
ney" Videomaker 


"Seeing is believing!" Broadcast Hardware 


f е . 
We couldn't say it any better. Imagination. Made in Europe. 
m FRET USA: d YES, | take your word for it! Send me 
AO Reo ie more information about: 
ommionvvea oa е : 
FEA ream Natick MA 01760 C] Video Machine for PC 
Tel. (800) 248-FAST [] Video Machine for Macintosh 
Fax (508) 650-0447 
International: 
FAST Electronic GmbH Address 
РО, Box 20 07 19 
D-80007 München $ 
Tel. ++49 89 50206-0 $ 
Fax ++49 89 50206-199 8 


Circle 169 on Inquiry Card (RESELLERS: 170). 


ROLL 


CALL OF SYSTEMS TESTED 


~ 
ч 
-— 


PERFORMANCE 
BUS LOCAL CASE DOS WINDOWS UNIX EASE OF INSTALLED 
YENDOR MODEL PRICE ТРЕ BUS TYPE SPECINT SPECFP BYTE USE RAM (МВ)! 
E Advanced Logic Research, Inc. Evolution V-Q/66' $9765 EISA VL-Bus E 243 283 61.49 5207 246 AAA 2 
. Ambra Computer Corp. DP60 PCI $4977 ISA PCI = 201 276 4556 4200 197 А 32 
American Multisystems Info Gokd P60 PC! $3299 ISA PCI E 215 276 = کے کے‎ ААА g 
Dell Computer Corp. Dimension XPS P60 $3896 ISA PCI = 203 239 47.42 4180 199 AAAA 16 
p^" Dell Computer Corp. OmniPlex 566' $6917 EISA PCI = 20 32 - - — ААДА 2 
Digital Equipment Corp. DECpc 560ST $9131 EISA — Propieay Ш 206 223 5319 4659 243 AAAA 32 
Digital Equipment Corp. DECpc XL 560 $5436 ISA PCI E 205 282 46.90 4357 201 AAAA 16 
Duracom Computer Systems Multimedia FlePro Pentium 60-РСІ $5649 ISA PCI B 193 244 4862 4174 179 AAA 22 
EastemTech Corp. ET P60-PCI $4995 ISA PCI а 217 24 T —  -— АААА 22 
Gateway 2000 Gateway P5-60 $3265 ISA PCI E 210 25 4544 4140 196 AAAA 22 
IBM Personal Computer Co. ValuePoint Р60/0 $6075 ISA PCI m 226 265 4567 41.11 198 ААА 16 
Insight Direct Insight PCI P60 Multimedia $3219 БА PCI E 223 261 4704 4141 190 AAAA 16 
International Instrumentation, Inc. Business Partner $4447 ISA — VL-Bus 8 167 3.06 — کے‎ — ААА % 
Micro Express MicroFlex-VL/Pentium $4699 ISA VL-Bus B 158 241 44.19 3054 165 AAAA 32 
Micron Computer, inc. P60 PCI PowerStation CD $5338 ISA PCI = 214 243 4578 41.69 193 AAA 32 
MIS Computer Systems M560P $4280 ISA PCI = Ta = = — дда д2 
Unisys Corp. Pw? Advantage Pius 5606 $6211 EISA None = 219 24 ~ ~ ا‎ ААДА 22 
Xi Computer Corp. Xi P60 NTower $5199 ISA PCI в 185 23 —— EMT n TT 
Xinetron, Inc. X/LAN 586 $3895 ISA VL-Bus | 202 235 4536 3875 18 AAA 32 
Zenon Computer Z-Optimus $2645 БА PCI в 20 2:2 "=| — > AAA 16 
Access Computers Technologies АСТ 486-66MHz $3499 ISA VL-Bus E 131 149 - = — ААА 16 
Т, Аста Computers, Inc. 486 Tower $3295 ISA  VL-Bus B 157 149 2668 — 128 AAAA 16 
Advanced Logic Research, Inc. Flyer VL 4/66d $4174 ISA VL-Bus g 161 127 2914 — 145 AAAA 20 
4 American Multisystems Info Gold 486 PCI $2899 ISA PCI B 173 1.94 — - — ААА 6 
N American Multisystems Info Gold E-Server $3499 EISA — VL-Bus | 143 1.66 2972 —' 144 ААА 32 
N AST Research, Inc. Premmia 4/66d, Model 343M $6862  EISA Proprietary = 170 187 32933 — 163 AAAA 22 
X Compaq Computer Corp. Prolinea MT 4/66 Model 340/CDS $3859 ISA Proprietary a 151 1.42 25.10 — 120 AAAA 20 
б CompuAdd Computer Com. CA66D Mini Tower $4062 ISA  VL-Bus 0 173 1.83 32.99 = 160 AAA 6 
CompuAdd Computer Corp. C466De Mini Tower $5806 EISA VL-Bus п 179 178 - = — ААА 6 
$ EE comet Computer Systems Comell EISA-VL SCS-2 $3995 EISA — VL-Bus B 219 19 3.15 — 162 ААДА 32 
6l ы Соте! Computer Systems Соте! Power Pak $2995 ISA VL-Bus 8 1.59 2.04 из – 159 ДААА 16 
q Data Storage Marketing, Inc. DateStor 486-66 DX2 EISA VL $5595 EISA  VL-Bus E 164 178 3359 — 142 AAAA 22 
Data Storage Marketing, Inc. DataStor 486-66 DX? ISA VL $4575 ISA VL-Bus E 1.69 171 3087 — 140 AAAA 16 
Dell Computer Corp. Dimension XPS 466V $3543 ISA —— VLBus m 171 176 3284 — 158 AAAA 16 
Digital Equipment Corp. БЕСрс 466 MTE $5715 EISA М.-Виѕ E 163 167 3142 — 142 AAAA 232 
Digital Equipment Corp. DECpe 466d2 LPx $4455 БА VL-Bus = 170 1,72 3254 —' 151 A 16 
Dyna Micro, Inc. | 486 Business System $3006 ISA М..Виз = — 169 157 3051 — 140 AAA 16 
Dyna Micro, Inc. 486 EISA Business System $3115 EISA  VL-Bus m 149 1.44 2884 — 13 AAA 16 
Gateway 2000 Gateway 4DX2-66V $2795 ISA VL-Bus = 158 178 2949 — 050 AAAA 16 
Hertz Computer Com. Hertz 486/D66X2e $3595 SA VL-Bus = 1.50 138 2683 — 121 ААДА 16 
Hewlett-Packard Co. Vectra 486 66/XM $4757 ISA Proprietary = 1.68 1.78 92.68 — 151 AAAA 16 
IBC/Integrated Business Computers EISA AD System $5995 EISA — VL-Bus в 170 176 330 — 16 AAA 22 
IBM Personal Computer Co. ValuePoint 6387-W90 $4994 ISA — VL-Bus 8 1582 155 3360 — 164 AAAA 16 
Insight Direct Insight VL 486DX2-66MM $3499 БА VL-Bus 8B 155 14 2740 — 138 AAAA 16 
Mega Computer Systems Impact 486 DX2/66DT $3195 ISA VL-Bus ES 1.53 1.32 2651 — 127 AA 16 
Micro Express MicroFlex -VE/66 $4800 EISA — VL-Bus E 209 176 5181 = 146 AAAA 32 
Micron Computer, Inc. 466 VL WinStation CD $2978 ISA VL-Bus = — 159 1.99 34.05 — 158 AAAA 16 
Micron Computer, Inc. 466 VLE WinServer CD $4498 EISA  VL-Bus B 14 180 3099 — 108 АДАА 22 
MicroSource Tempest IV/APCI-66 $2825 ISA РС 8 19 1.72 —  -—  - AAA 16 
MIS Computer Systems M466EV $4451 EISA — VL-Bus 8 108 176 2252 — 103 AAA 3 
MicroTech Computer Corp. Ultima XV2/66 $3999 ISA VL-Bus 8 166 18 3287 — 155 AAA 16 
Mitsuba Corp. MIT486/66V $2900 БА Мав а 152 143 2090 — 124 ААА 16 
NCR Com. NCR 3333 $4505 ISA VL-Bus g 170 152 3138 — 143 AAAA 16 
Quantex Microsystems, Inc. Q486 DX2/66 $2699 SA  VL-Bus B 109 113 20244 — 100 ААДА 16 
Wyse Technology, Inc. Decision 486GSI $3400 ISA VL-Bus o 147 13 2552 — 123 AAAA 16 
Xi Gomputer Corp. Xi 486 Workstation $3199 ISA VL-Bus = 165 195 9247 — 164 AAAA 16 
Zenon Computer Z-Novus PCI $1995 ISA PCI = 142 165 — -  - ААА 6 
G = BYTE Bes И = yes. 66-MHz Pentium “Could not complete tests, problem unresolved ai Prices reflect RAM amount listed: during testing, 
| "Unable to complete Unix tests because system press time all 486 systems contained 16 MB of RAM, all 
Desktop mm Tower — Mini-tower 0 lacked 3'-inch boot-time-loadable driver disk ‘Unable to install Unix; problem unresolved at Pentiums contained 32 MB 
"Unable to run Unix tests because PCI video press lima 
drivers werent available for SCO Unix * Memory required to run SPECFP tests exceeded 
testing configuration for 486DX2 systems 
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FEATURES CONTINUE ON NEXT PACE 


INTERFACE SIZE (MB) VENDOR 


Maxtor 
Westem Digital 
Maxtor 
Seagate 

DEC 

DEC 

Quantum 


Westem Digital 
Micropolis 
Westem Digital 
Maxtor 

Maxtor 
Conner 


Maxtor 
Quantum 
Seagate 
Quantum 
Fujitsu 
Maxtor 


Quantum 
Conner 
Conner 

Maxtor 

Conner 
Quantum 
Seagate 
Quantum 
Quantum 
Toshiba 
Western Digital 
Seagate 
Maxtor 
Seagate 

DEC 

Quantum 
Conner 
Conner 
Westem Digital 
Micropolis 
Seagate 
Quantum 
Maxtor 
Westem Digital 
Conner 
Maxtor 
Conner 

Maxtor 
Westem Digital 
DEC 

Seagate 
Conner 
Conner 
Westem Digital 
Seagate 
Quantum 
Westem Digital 


Poor & 


ADAPTER 


АТ! 

Diamond 
Weitek 

S3 

ATI 

American Meg. 


Eagle Mountain 
Tseng Labs 
Weitek 

Wertek 

ATI 

Diamond 
Tseng Labs 
Matrox 


Diamond 
Cirrus Logic 
Westem Digital 
Weitek 

S3 

ATI 

Cirrus 

АТ! 

АТ! 

Tseng Labs 
Weitek 

$3 


Tseng Labs 
$3 

Cirrus Logic 
Cirrus Logic 
Tseng Labs 
Weitek 
Weitek 

S3 

Weitek 

АТ! 

Cirrus Logic 
Cirrus Logic 
Weitek 
Cirrus Logic 
Diamond 
S3 


Fair AA 


Good AAA Excelem AAAA 


HARD DRIVE 
MAXIMUM 
RAM (MB) 
1024 SCSI 1370 
128 IDE 540 
192 SCSI 540 
128 IDE 450 
192 SCSI 1024 
192 SCSI 1024 
192 IDE 525 
128 IDE 420 
192 SCSI 1024 
128 IDE 540 
128 IDE 527 
128 IDE 540 
128 SCSI 544 
128 SCSI 500 
128 IDE 540 
128 IDE 525 
192 SCSI 1024 
192 IDE 520 
128 SCSI 520 
192 IDE 540 
32 IDE 540 
64 IDE 540 
36 IDE 540 
128 SCSI 540 
256 SCSI 1024 
128 SCSI 1024 
64 IDE 340 
64 IDE 525 
128 SCSI 1024 
256 SCSI 1024 
128 IDE 420 
128 SCSI 1325 
128 IDE 540 
64 IDE 450 
128 SCSI 1024 
64 IDE 525 
32 IDE 545.9 
128 IDE 545.9 
64 IDE 424 
32 IDE 542 
64 IDE 450 
256 SCSI 540 
64 IDE 527 
128 IDE 420 
32 IDE 540 
128 SCSI 1024 
= IDE 340 
64 SCSI 540 
256 IDE 425 
64 SCSI 1024 
64 IDE 452.4 
32 IDE 544 
64 IDE 520 
— IDE 425 
64 IDE 424 
64 IDE 520 
128 IDE 420 
"Information not available а! press time 
N/A = not applicable. 


MAX. RESOLUTION 


(NONINTERLACED) 


1280x1024 
1280x1024 
1280x1024 
1280x1024 
1280x1024 
1280x1024 
1280x1024 
1600x1200 
1280x1024 
1024x768 

1280x1024 
1024x768 

1024x768 

1024x768 

1280x1024 
1280x1024 
1024x768 

1600x1280 
1280x1024 
1280x1024 


1280x1024 
1280x1024 
1024x768 

1280x1024 
1024x768 

1024x768 

1024x768 

1280x1024 
1280x1024 
1280x1024 
1280x1024 
1280x1024 
1280x1024 
1024x768 

1280x1024 
1280x1024 
1280x1024 
1280x1024 
1280x1024 
1280x1024 
1280x1024 
1280x1024 
1280x1024 
1024x768 

1280x1024 
1024x768 

1280x1024 
1280x1024 
1280x1024 
1280x1024 
1280x1024 
1024x768 

1280x1024 
1024x768 

1280x1024 
1600x1280 
1280x1024 


WARRANTY 
(MONTHS) 


24 


ENERGY STAR 
COMPLIANT? 


TOLL-FREE 
PHONE 


(800) 444-4257 
(800) 465-2227 
(800) 888-6615 
(800) 289-3355 
(800) 289-3355 
(800) 722-9332 
(800) 722-9332 
(800) 551-9000 
(800) 289-8128 
(800) 846-2000 
(800) 426-2968 
(800) 927-7848 
(800) 543-3475 
(800) 989-8900 
(800) 347-3490 
(800) 733-9188 
(800) 874-8647 
(800) 432-0486 
(800) 345-4415 
(800) 899-6119 


None 

(800) 786-6888 
(800) 444-4257 
(800) 888-6615 
(800) 888-6615 
(800) 876-4278 
(800) 345-1518 
(800) 999-7103 
(800) 999-7103 
(800) 886-7200 
(800) 886-7200 
(800) 543-6098 
(800) 543-6098 
(800) 289-3355 
(800) 722-9332 
(800) 722-9332 
(800) 336-3962 
(800) 336-3962 
(800) 846-2000 
(800) 232-8737 
(800) 752-0900 
(800) 468-5847 
(800) 426-2968 
(800) 927-7848 
(800) 438-6268 
(800) 989-9900 
(800) 347-3490 
(800) 347-3490 
(800) 848-5161 
(800) 733-9188 
(800) 342-6508 
(800) 648-7822 
(B00) 225-5627 
(800) 268-0566 
(800) 438-9973 
(800) 432-0486 
(800) 899-6119 


(714) 581-6770 
(919) 713-1550 
(408) 524-9091 
(512) 338-4400 
(512) 338-4400 
(508) 493-5111 
(508) 493-5111 
(214) 518-1200 
(718) 459-1407 
(605) 232-2000 
(914) 766-1900 
(602) 902-1176 
(805) 495-7673 
(714) 852-1400 
(208) 465-3434 
(408) 730-9188 
(215) 986-4011 
(714) 498-0858 
(408) 727-5509 
(818) 935-1828 


(408) 247-4444 
(510) 623-1212 
(714) 581-6770 
(408) 524-9091 
(408) 524-9091 
(714) 727-4141 
(713) 378-8820 
(512) 250-2930 
(512) 250-2930 
(909) 594-5848 
(909) 594-5848 
(803) 442-4747 
(303) 442-4747 
(512) 338-4400 
(508) 493-5111 
(508) 493-5111 
(408) 943-0100 
(408) 943-0100 
(605) 232-2000 
(212) 684-4141 
(408) 553-2922 
(818) 882-9007 
(914) 766-1900 
(602) 902-1176 
(619) 487-8888 
(714) 652-1400 
(208) 465-3434 
(208) 465-3434 
(818) 858-5161 
(408) 730-9188 
(404) 345-6508 
(909) 392-2000 
(513) 445-5000 
(808) 563-4166 
(408) 473-1200 
(714) 498-0858 
(818) 935-1828 


INQUIRY 
NUMBER 


1105 
1106 
1107 
1108 
1109 
1110 
1111 
1112 
1113 
1114 
1115 
1116 
1117 
1118 
1119 
1120 
1121 
1122 
1123 
1124 


1125 


1127 
1128 
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ROLL CALL OF SYSTEMS TESTE D 
MAXIMUM FLASH EXPANSION SLOTS 505] 
VENDOR MODEL CACHE (KB) — ROM т ЕА 005 Р TOTAL VART PORT 
p Advanced Logic Research, inc. Evolution V-Q/56' 512 v 0 5 1 0 6 16550 
Ambra Computer Corp. DP60 PCI 256 v 4 0 0 3 7 16550 
American Multisystems Info Gold P60 PCI 512 v 3 0 0 0 3 8250 v 
Deil Computer Corp. Dimension XPS P60 256 4 4 0 0 2 6 16550 
& Dell Computer Corp. ОтпіРіех 566' 256 и 0 3 0 1 4 16550 
Digital Equipment Corp. DECpc 560ST 256 и 0 3 0 0 3 16550AF v 
Digital Equipment Corp. DECpc XL 580 256 v 3 0 0 2 5 = и 
Duracom Computer Systems Multimedia FilePro Pentium 60-PC] 255 и 3 0 0 2 5 16550 
EastemTech Com. ET P60-PCI 512 4 3 0 0 1 4 16450 4 
Gateway 2000 Gateway P5-60 256 v 4 0 0 2 6 16550AF 
IBM Personal Computer Co. ValuePoint P60/D 256 v 2 0 0 2 4 16550 
Insight Direct PCI P60 Multimedia 256 4 3 0 0 2 5 16550 
Intemational Instrumentation, Inc. Business Partner 2048 v 3 0 1 0 4 16550 v 
Micro Express MicroFlex-VL/Pentium 2048 3 0 1 0 4 8250 v 
Micron Computer, Inc. P60 PCI PowerStation CD 256 v 3 0 0 1 4 16550 
MIS Computer Systems M560P 256 v 3 0 0 2 5 16450 
Unisys Com. PW? Advantage Plus 5606 = = МЕ 3 0 0 3 8250 v 
Xi Computer Corp. Xi P60 NTower 512 v 3 0 0 1 4 8250 
Xinetron, Inc. X/LAN 586 512 3 0 1 0 4 _ v 
Zenon Computer Z-Optimus 512 и 3 0 0 1 4 16450 
Access Computers Technologies ACT 486-66MHz 256 4 0 0 0 4 16550 
Т. Аста Computers, Inc. 486 Tower 256 4 0 1 0 5 = 
Advanced Logic Research, Inc. Flyer VL 4/66d 256 v 1 0 1 0 2 16450 
d American Multisystems info Gold 486 PCI 512 v 3 0 0 2 5 16550 
N American Multsystems Info Gold E-Server 512 0 2 2 0 4 8250 v 
ЧЧ AST Research, Inc. Premmia 4/66d, Model 343M 512 v о $- dB 0 3 16550 
X Compaq Computer Corp. Prolinea MT 4/66 Model 340/CDS 128 4 0 0 0 4 16450 
А CompuAdd Computer Corp. C466D Mini Tower 256 4 5 0 0 0 5 16550AF 
__ CompuAdd Computer Corp. C466De Mini Tower 1024 v 0 5 1 0 6 16550AF 
© TE Сотей Computer Systems Cornell EISA-VL SCSI-2 1024 v 0 3 1 0 4 16550 и 
@ <i, Cornell Computer Systems Cornell Power Pak 256 и 4 0 1 0 5 16550 
„ИЩ Data Storage Marketing, Inc. DataStor 486-66 DX2 EISA VL 256 0 2 1 0 3 16450 
Data Storage Marketing, inc. DataStor 486-66 DX2 ISA VL 256 3 0 0 0 3 16450 
Dell Computer Corp. Dimension XPS 466V 256 v 4 0 1 0 5 16650 
Digital Equipment Corp. DECpc 466 MTE 256 v 0 3 1 0 4 16550AF v 
Digital Equipment Corp. DECpc 466d2 LPx 256 3 0 1 0 4 16550AF 
Dyna Micro, Inc. 486 Business System 256 3 0 0 0 3 16450 
Dyna Micro, Inc. 486 EISA Business System 256 0 4 0 0 4 16450 
Gateway 2000 Gateway 4DX2-66V 256 v 5 0 0 0 5 16550AF 
Hertz Computer Corp. Hertz 486/D66X26 256 3 0 0 0 3 16550 
Hewlett-Packard Co. Vectra 486 66/XM 256 и 2 0 0 2 16550 – 
IBC/Integrated Business Computers EISA AD System 1024 0 3 1 0 4 16450 4 
p IBM Persona! Computer Co. ValuePoint 6387-W90 256 v 5 0 0 0 5 16550 
Insight Direct Insight VL 486DX2-66MM 256 2 0 0 0 2 16450 
Mega Computer Systems Impact 486 DX2/66DT 256 3 0 0 0 3 8250 
Micro Express MicroFlex -VE/66 512 0 6 2 0 8 8250 и 
Micron Computer, Inc. 466 VL WinStation CD 256 v 4 0 1 0 5 16550 
Micron Computer, inc. 466 VLE WinServer CD 512 v 0 0 0 0 0 16550 v 
MicroSource Tempest IV/IPCI-66 512 2 0 0 2 4 8250 
MIS Computer Systems M466EV 512 v 0 3 1 0 4 16550 v 
MicroTech Computer Corp. Ultima XV2/66 256 v 4 0 1 0 5 16550 
Mitsuba Corp. MIT486/66V 256 1 0 0 0 1 8250 
NCR Corp. NCR 3333 256 v 4 0 0 0 4 16450 v 
Quantex Microsystems, Inc. 0485 DX2/66 256 2 0 1 0 3 16550 
Wyse Technology, Inc. Decision 486651 256 4 0 0 0 4 8250 
Xi Computer Corp. Xi 466 Workstation 256 2 0 1 0 3 8250 
Zenon Computer Z-Novus PCI 512 v 1 0 0 3 4 16550 
p = BYTE Best. = yes. '66-MHz Pentium МА = not applicable. 
‘Information not availabe at press time (2x) = double space. 


Includes Ethemet port; no SCS! 
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FLOPPY DRIVES 
3 INCH 50, INCH 
1 0 
1 0 
1 1 
1 1 
1 1 
1 0 
1 0 
1 1 
1 1 
1 0 
1 1 
1 0 
1 0 
1 0 
1 1 
1 0 
1 0 
1 1 
1 1 
1 1 
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AVAILABLE BATS 
34 INCE 5y- INCH 
1 8 
1 3 
0 3 
1 1 
1 1 
1 1 
0 2 
3 0 
2 1 
3 3 
1 0 
7 3 
0 3 
2 3 
2 1 
1 0 
0 2 
2 4 
1 0 
3 4 
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POWER SUPPLY 
AC VOLTS IN 


110/120, 220/240 
220/240 

110/120, 220/240 
90/130, 180/265 
115/230 

110/120 

110/120 

110/120, 220/240 
110/120 

110,220 

110/120, 220/240 
220/240 

110/120 

110/120, 220/240 
110/220 

110/120 

110/120 

110/120 

110/220 


220/240 

110/120 
110/120, 220/240 
110/120, 220/240 
110/120, 220/240 
110/220 

120/220 

110/120 

110/120 

110/120 

110/120 

110/120 

110/120 

90/130, 180/265 
110/120 

110/120 

110/120 

110/120 

110/120 

110/120 

110/120, 220/240 
110/220 
110/120, 220/240 
220/240 

110/120, 220/240 
110/120, 220/240 
110/220 

110/220 
110/120, 220/240 
110/120 

110/120 
110/120, 220/240 
110/120, 220/240 
110/120 

110/120 

110/120 

110/220 
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CD-ROM 


VENDOR 


Texel 
LMSI 
Sony 
Panasonic 
Toshiba 
Toshiba 
Toshiba 
Texel (Plextor) 
NEC 
Mitsumi 
Panasonic 
Mitsumi 
Toshiba 
Toshiba 
Mitsumi 
Panasonic 
N/A 
Toshiba 
Toshiba 
Toshiba 


Toshiba 
TEAC 


Sony 
Toshiba 
Toshiba 
Panasonic 
Toshiba 
Toshiba 
Panasonic 
Panasonic 
Mitsumi 
Panasonic 
NEC 
Toshiba 
Panasonic 
Texel 
Tashiba 
Toshiba 
Mitsumi 
Mitsumi 
Toshiba 
Panasonic 
NEC 
Mitsumi 
Sony 
Sony 
Toshiba 
Mitsumi 
Mitsumi 


FEATURES CONTINUE ON NEXT PAGE 


MODEL 


DM-3028 
CM206 
CDU 314-3 
CR563B 
XM3401B 
XM-4101B 
XM-4101B 
DM-3028 
Зх 

FX0010 (2x) 
CR 563 BIA 
FX001D 
3401 

3401B 
FX0010 (2x) 
562 

N/A 

SCSI-2 

340 LB 

3401 


3401 
CDR-510 
DM-3028 

CDU 314-3 

561 

3401B (2x) 

N/A 

3401B-S 
34018-5 

314-03 

314-03 

3401A 

3401A 

CR 563B 

4101 

XM-4101B 
CR-562-B 
Сп-5628 
CR562-B 

55 

MK3401B 

CR 563 BIA 
3028 

XM3401B 

3401B 

FX0010 (2x) 
FX0010 (2x) 
3401 

562 

3i 
CRMC-LUO055.35MS 
CD ROM M CDU-561 
CDU-314-03 (2х) 
3401B 

(2x) 
CRMC-FX001D 
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FCC RATING 


A 
B 
Pending 


> guoudgugguguguugogguugug»gu»rxuuguuuudguuouuguuouocugoctuuocgcocdogcddg dg 


227 


486DxX2/66 


€ 


VENDOR 


Advanced Logic Research, Inc. 


Ambra Computer Corp. 
American Multisystems 
Dell Computer Corp. 


oi Computer Corp. 


Digital Equipment Corp. 
Digital Equipment Corp. 


Duracom Computer Systems 


EastemTech Corp. 
Gateway 2000 


IBM Personal Computer Co. 


Insight Direct 


Intemational instrumentation, Inc. 


Micro Express 

Micron Computer, Inc. 
MIS Computer Systems 
Unisys Corp. 

Xi Computer Corp. 
Xinetron, inc. 

Zenon Computer 


Access Computers Technologies 


Аста Computers, Inc. 


Advanced Logic Research, Inc. 


American Muttisystems 
American Multisystems 
AST Research, inc. 
Compaq Computer Corp. 
CompuAdd Computer Corp. 
CompuAdd Computer Com. 


Comell Computer Systems 
Data Storage Marketing. Inc. 
Data Storage Marketing, Inc. 


ROLL CALL 


MODEL 


Evolution V-Q/66 

DP60 PCI 

Info Gold P60 NT 
Dimension XPS P60 
OmniPlex 566 

DECpc 560 ST 

DECpc XL 560 

Multimedia FilePro Pentium 
ET P60-PCI 

Gateway P5-60 
ValuePoint P60/D 

PCI P60 Multimedia 
Business Partner 
MicroFlex-VL/Pentium 

P60 PCI PowerStation CD 
M560P 

PW? Advantage Plus 5606 
Xi P60 NTower 

X/LAN 586 


Z-Optimus 


ACT 486-66MHz 
486 Tower 

Flyer VL 4/66d 
Info Gold 486 PCI 
Info Gold E-Server 


Premmia 4/66d, Model 343M 
Prolinea MT 4/66 Model 340/CDS 


C466D Mini Tower 
C466De Mini Tower 
Cornell EISA-VL SCSI-2 
Comell Power Pak 


DataStor 486-66 DX2 EISA VL 
DataStor 486-66 DX2 ISA VL 


Dell Computer Corp. Dimension XPS 466V 
Digital Equipment Corp. DECpc 466 MTE 
Digital Equipment Corp. DECpc 466d2 [Рх 
Dyna Micro, Inc. 486 Business System 
Dyna Micro, Inc. 486 EISA Business System 
Gateway 2000 Gateway 4DX2-66V 
Hertz Computer Corp. Hertz 486/D66X2e 
Hewlett-Packard Co. Vectra 486 66/XM 
IBC/Integrated Business Computers EISA AD System 
IBM Personal Computer Co. ValuePoint 6387-W90 
Insight Direct Insight VL 486DX2-66MM 
Mega Computer Systems Impact 486 DX2/66DT 
Micro Express | MicroFlex -VE/66 
Micron Computer, Inc. 466 VL WinStation CD 
Micron Computer, Inc. 466 VLE WinServer CO 
MicroSource Tempest IV/IPCI-66 
MIS Computer Systems M466EV 
MicroTech Comouter Corp. Ultima XV2/66 
Mitsuba Corp, MIT486/66V 
NCR Corp. NCR 3333 
Quantex Microsystems, Inc. Q486 DX2/66 
Wyse Technology, Inc. Decision 486651 
Xi Computer Corp. Xi 466 Workstalion 
Zenon Computer Z-Novus PCI 

z BYTE Best. ¥ = yes. 

' Information not available at press tme 
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OF 


DISTRIBUTION CHANNEL 
DIRECT OEALER SUPERSTORES 
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FREE TECH, 
SUPPORT 


Lifetime 
Lifetime 
Lifetime 
Lifetime 
Lifetime 
Lifetime 
Lifetime 
Lifetime 
Lifetime 
1 month 
1 month 
Lifetime 
Lifetime 
Lifetime 
Lifetime 
Lifetime 


Lifetime 
Lifetime 
Lifetime 


None 

12 months 
Lifetime 
Litetime 
Lifetime 
Lifetime 
Lifetime 
Lifetime 
Lifetime 
Lifetime 
1 month 
1 month 
1 month 
Lifetime 
Lifetime 
Lifetime 
Lifetime 
Lifetime 


Lifetime 
1 month 
Lifetime 
Lifetime 
Lifetime 
Lifetime 
Lifetime 
Lifetime 


Lifetime 


Lifetime 
Varies 

36 months 
Lifetime 
Lifetime 
Litetime 
Lifetime 


SYSTEMS T. 


МАЈ. RES. 


NONINTERLACED 


1280x1024 
1280x1024 
1280x1024 
1280x1024 
1280x1024 
1280x1024 
1280x1024 
1600x1200 
1280x1024 
1024x768 

1280x1024 
1024x768 

1024x768 

1024x768 

1280x1024 
1260x1024 
1600x1280 
1280x1024 
1280x1024 


1280x1024 
1280x1024 
1024x768 

1280x1024 
1024x768 

1024x768 

1024x768 

1280x1024 
1260x1024 
1280x1024 
1280x1024 
1280x1024 
1280x1024 
1024x768 

1280x1024 
1280x1024 
1280x1024 
1280x1024 
1280x1024 
1280x1024 
1280x1024 
1024x768 

1280x1024 
1024x768 

1280x1024 
1280x1024 
1280x1024 
1280x1024 
1280x1024 
1024x768 

1280x1024 
1024x768 

1280x1024 
1600x1280 


" 
d 


ST 


KONTOR 
VENDOR MODEL 
TECO FlexView 3xNI 
Acer 7076L 
AMS 1G3000 
De! 15Е8 
Deil 15FS 
Capetronics — 
Capetronics = 
ADI ЗЕ+ 
Samsung 3N 
Gateway 2000 Crystal Scan 1572 fs 
IBM 6324 
CTX 1561 LR 
Samsung CSJ 4927A 
Micro Express FM-370 
Mag LX1564 
CTX CVP-5468N1 
KFC 1428N 
Socos 1488 
Mag Innovision 17 MXF MAG 
NEC 3FGe 
Mag Innovision МХ 15 
TECO FlexView 3xNI 
AMS 163000 
AMS IG3000 
Daewoo ASTVision SL 
Compaq 1024 Calor Monitor 
CompuAdd 14" Color 
CompuAdd 14° Color 
ADI 3G 
ADI 3G 
Phillips Spectra lil 
Phillips Spectra III 
Del 155 
Capetronics —' 
Fora Intemational Addonics 
Fora Intemational Addonics 
Gateway 2000 Crystal Scan 1572 fs 
Ma ню 
CTX 1450 
IBM 6324 
CTX 1561 LR 
MGC 1402N 
Micro Express FM-370 
Mag LX1564 
Mag LX1564 
Tystar 3448 
CTX CVP-5468NI 
Proton PM 1448A 
Mitsuba M710VS 
NCR 3297-0271 
Goldstar GS 1510 
Wyse Technology WY-670 
KFC 1428N 
Mag Innovision LX 1564 


" 
il 


D, 


SCREEN SIZE 
(INCHES) 


14 
17 
14 
15 
15 
14 
14 
14 
14 
15 
14 


Our exclusive network tests identify the top performers. 


ince our last Lab Report on net- 
< work interface cards (“Network 
Connections: 100 Ethernet 
Cards,” August 1993 BYTE), a number 
of new 16-bit Ethernet NICs have been in- 
troduced in Asia. Some of these cards may 
be available only in that market, but others 
are sold internationally. In either case, this 
group represents the latest levels of price 
and performance for 16-bit NICs. 
LANBit Computer, an independent test- 
ing lab that licenses methodologies from 
BYTE's Lab Report collaborator NSTL, 
recently tested 22 new NICs. The Taipei, 
Taiwan-based lab found Accton’s new 
EN 1650 to be the performance leader. This 
card also earned an ease of use rating of 
excellent, thanks to its comprehensive 
documentation and easy configurability, 
among other factors. 


ROLL 


CALL 


PRICE! 
COMPANY MODEL ($US) 
Accton Technology EN1650 $128 
Addtron Technology — AE-200LC $89 
Addtron Technology — AE-200JL $109 
CNet CN600E $89 
CNet CN650E+ $99 
CT Continental CT-16TB $52 
Grand Computer TE-2000AD $79 
GVC NIC-2003 $45 
Info-Net E2000C $79 
Info-Net E2000WDC+ $99 
Katron Computers ET-200T/X $85 
Katron Computers ET-16TB $59 
Lantech Computer LTC EN2000/CT $79 
Lantech Computer LTC E-NET/21CT $89 
Longshine LCS-8634L-TBA $89 
Pheecom PTC-1001SCT $59 
R.P.T.l. international E2003UC $49 
R.P.T.l. International E2015WC $59 
Surecom NE-12 $70 
Surecom EP301 $95 
Zero One N2000E3+ $60 
Zero One N2000E2/M $50 


‘Estimated Taiwanese street price 


22 New Ethernet Cards 


These 16-bit NICs are the latest to enter the Asian market. 


Although the EN1650 led the way in 
speed, performance scores for the cards in 
this group didn't vary dramatically. For 
example, the slowest card in the Work- 
groups and Large Networks benchmarks, 
Info-Net's E2000WDC-, lagged behind 
the EN1650 by only 12 percent. 

While the methodologies used for this 
NIC update were the same as in the origi- 
nal Lab Report, scores are not directly 
comparable. Differences in test-bed equip- 
ment resulted in the latest scores averaging 
approximately 12 percent higher for the 
Workgroups and Large Networks compo- 
nents, and 25 percent higher for the Trans- 
action-Based Networks tests. However, 
the test suite does provide a relative rank- 
ing of speed within this group. Perfor- 
mance evaluations used nine tests to sim- 
ulate six different applications. Five of the 


OF NICS 


SPEED RATINGS (ТРМ): 


WORKGROUPS LARGE TRANSACTION- 
NETWORKS BASED EASE 
NETWORKS OF USE 
32.48 31.82 614.87 Excellent 
29.59 28.86 563.90 Fair 
29.60 28.88 564.71 ` Good 
29.24 28.52 554.76 Fair 
29.51 28.82 563.11 Good 
29.54 28.75 558.25 Good 
30.05 29.29 568.38 Good 
29.54 28.82 563.22 Good 
29.96 29.18 568.65 Good 
29.10 28.33 567.95 Good 
29.66 28.90 566.94 Good 
29.24 28.55 551.76 Good 
30.09 29.31 567.14 Good 
30.76 30.08 591.33 Poor 
29.67 28.93 562.47 Good 
29.62 28.91 561.53 Fair 
29.77 28.99 563.10 Fair 
29.85 29.08 565.61 Good 
29.75 28.98 562.71 Fair 
30.33 29.54 575.76 Good 
29.47 28.74 566.85 Good 
29.21 28.52 557.41 Good 


"Transactions per minute 


tests were Microsoft Windows-based, and 
the remainder ran under MS-DOS. 

Tests ran with and without simulated 
network loads. For the latter, a traffic gen- 
erator sent data packets using 25 percent of 
the network’s bandwidth (about 2.5 Mbps). 
In the table below, the Workgroups scores 
are a composite of tests run without net- 
work traffic, while the Large Networks 
scores are results generated with the net- 
work load. The Transaction-Based Net- 
Works scores are based on tests that consist 
of small files (128 to 1024 bytes) and are 
meant to simulate large database-search 
applications (e.g., a request for an airline 
ticket). 

Ease-of-use evaluations considered 
hardware configuration, driver installa- 
tion, and the quality of technical docu- 
mentation, Ш 


TESTE 


D 


INQUIRY 
PHONE FAX NUMBER 
+886 35 770270 +886 35 770267 1000 
+886 2 4514507 +886 2 4514614 1001 
+886 2 4514507 +886 2 4514614 1002 
+886 35 782211 +886 35 782458 1003 
+886 35 782211 +886 35 782458 1004 
+886 2 7913812 +8862 7912685 1005 
+886 2 7859197 +886 2 7855724 1006 
+886 27552226 +886 2 7552413 1007 
+886 2 7647786 +886 2 7647166 1008 
+886 2 7647786 +886 2 7647166 1009 
+886 2 7991064 +886 27994020 1010 
+886 2 7991064 +886 2 7994020 1011 
+886 2 7667088 +886 2 7666892 1012 
+886 2 7667088 +886 2 7666892 1013 
+886 2 3634958 +886 2 3626810 1014 
+886 2 7613142 +886 2 7615764 1015 
+886 2 9183006 +886 29183096 1016 
+886 2 9183006 +886 2 9183096 1017 
+886 2 5922327 +886 2 5912675 1018 
+886 2 5922327 +886 2 5912675 1019 
+886 2 5652323 +886 2 5714698 1103 
+886 2 5652323 +886 2 5714698 1104 
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C, C++ and BASIC programmers, 
now you get much more than 
xBase compatible DBMS power. 


/ housands of programmers have 
already discovered how to get dBASE, 


FoxPro and Clipper compatibility from 
their favorite language and hardware 
platform. For example, one customer 
has C programs running on PC and Sun 
workstations sharing data with 
concurrently running FoxPro for 
Windows applications. You see, 
CodeBase technology is simply the best 
way to add multi-user xBase compatible 
DBMS power to C, C++, or BASIC. 


You still get high speed & small size 


CodeBase users really appreciate our 
small executable size. Unlike SQL 
engines which are a Meg or so in size, 
CodeBase 5.1 EXE’s can be as small as 
45K! You'll also like the speed—with 
our Intelligent Queries you get the 
execution speed of C plus stunning 
query performance from our smart use 
of available index information. 


Introducing CodeControls 


Now formatted data entry in Windows is as easy 
as point & click! 


Introducing the new CodeControls, a unique set 
of data-aware custom controls. Now simply drop 
them into your Windows applications via your 
favorite visual interface builder. 


NEW-You get formatted data entry 


Experienced Windows programmers 
know formatted data entry is difficult 


to program under Windows. But with 
our new CodeControls, you can simply 
‘Point & Click' to design data entry 
windows for date, numeric, and character 
information-formatted just the way you 
want it. 


NEW-Data-aware controls 


Our custom controls are dafa-aware, so 
now you can easily build a scrolling list 
box that's tied to a data file, or look up 
matching combo box entries—even as the 
user types. 


Introducing CodeReporter 2.0 


Now use the new Instant Report Wizard to create 
a variety of reports—instantly. 


E санні? Ѕаіеѕ E 
| Atlas | 
ALL 


Introducing the new CodeReporter 2.0, our inter- 
active xBase report writer. We designed it with 
developers in mind, but end-users will love it. 


NEW-You get instant reports 


Use our new Instant Report Wizard to 
quickly create a wide variety of 
reports—in an instant, then easily refine 
them as necessary, or let your end users 
build their own special reports! 


NEW- You get drag & drop 

We've added drag & drop capabilities to 
CodeReporter, so regardless of whether 
you want data, totals, or text, simply drop 
a report object onto your layout screen. 


NEW-You get interactive ene, 
sorts, & relations pem | 


Use CodeReporter to | 
visually design reports | 4 
easier than ever. For |I 
example, you can 
quickly build query and s sort 
expressions using our calculator-style 
expression builder. In addition, you can 
easily relate data files together using 
our graphical relation builder. 


"There's never been a better time to buy 
into CodeBase technology. You get 
complete xBase compatibility, full 
DBMS power, plus an interactive report 
writer and a set of unique data-aware 


custom controls for Windows." 
-Ken Sawyer, President, Sequiter Software 


Buy One, 
Get Two FREE. 


Now when you buy any one of our xBase 
library products: CodeBasic, CodeBase--*, 
or CodeBase (for the language of your choice), 
you'll get both the new CodeReporier 2.0 
AND the new CodeControls absolutely 
FREE-for a limited time only. 


To Order Now Call 
403-437-2410 


Unconditional 90-Day Money-Back Guarantee 
SEQUITER || 


SOFTWARE INC. 


UK Tel. 444-81-317-4321 
France 433.20.24.20.14 
P.O. Box 575 Newmarket NH 03857-0575 


| FAX 403*436*2999 


01993 Sequiter Software. inc A1 nights reserved CodoBose. CodeBases s. CodeBasc. CodeReporter. and CodeControls ore trademarks of Sequiter Software Inc A} ohe product names mentiened herein ore fradermorks of mar respective Companies. 


Circle 130 on Inquiry Card. 


Developing Applications in Perl 


This public domain language now runs on every major operating 
system and has solved countless problems for developers 


TOM CHRISTIANSEN 


| Perl, an interpreted programming lan- 
guage originally designed for text pro- 
cessing and manipulation of files and 
processes, provides a rich environment 
for systems programming. While the language was orig- 
inally written by Larry Wall, then a harried Unix sys- 
tem administrator, as an alternative to the Unix shell for 
high-level systems programming, it turns out that many 
general programming problems of short to medium de- 
grees of complexity can be easily expressed in Perl. 

By combining the high-level primitives of several 
Unix workhorses into one easy-to-use, highly efficient, in- 
terpreted language, Perl provides a versatile power tool for 
crafting a custom solution with a minimum of time and ef- 
fort. It is an effective way to manipulate text, data, files, 
and even processes. While it was first de- 
veloped for Unix and runs on virtually any 
Unix system, Perl now also runs on a mul- 
titude of operating systems, including VMS, 
MS-DOS, Windows NT, and the Amiga 
and Apple Macintosh operating systems. 

Although users of Unix systems will be | 
quick to pick up much of the philosophy 
and style of approach embodied by Perl 
due to its roots in Unix shell and C pro- 
gramming, users of other operating sys- 
tems stand to gain even more. That’s be- 
cause non-Unix systems seldom come with 
a good tool set for crafting quick solutions 
to the myriad little text-related problems 
that crop up. Once you put Perl on your 
system, you’ve got everything you need 
for such tasks in just one application. 

With Perl, those two hobgoblins of pro- 
gramming, data typing and memory allo- 
cation, disappear as issues. Data typing is 
trivial because everything in Perl is a string. 
You can, however, have lists and tables of 
strings to build up more complex data types. 
If you perform a numeric or Boolean oper- 
ation on a Perl value, it gets converted for you automat- 
ically. No more remembering whether a variable is a 
String, a character, a byte, a short integer, or a double-pre- 
cision floating-point number. For example, 


print "How many days? "; 

$days = <STDIN>; 

$months = $days / 30; 

print "That’s around $months months\n"; 
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Notice that you can operate directly on the $days variable 
without first converting the string just read into a nu- 
meric value. 

The interpreter takes care of all memory handling. 
You don’t have to declare anything if you don’t want to, 
since variables spring into existence when you first men- 
tion them—although, as you’ll see, there may be times 
when you'll want to use local variables. You don't have 
to concern yourself with whether a string is long enough 
to hold a value or whether an array has enough elements 
in it. You just do whatever you want, and Perl automat- 
ically allocates (and later deallocates, if necessary) any 
mernory needed. 

That means it's perfectly fine to do something like 
this as the first line in your program: 


$a[500] = "hello"; 


You never bothered to declare any array, but right away 
you assign to the 500th element of it. The procedure 
couldn't be easier. 


Rapid Prototyping 

One thing that Perl is great for is rapid prototyping. It 
provides an.easy way to take care of your quick-and- 
dirty programming. This is an attractive aspect of inter- 
preter programming that users of BASIC will recognize 
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and appreciate. You simply think about what you need to do to 
solve the problem, and then you type it in using straightforward 
but high-level constructs. You needn't be a systems program- 
ming wizard to do pretty sophisticated systems programming. 

A program may take a bit longer to run in Perl than in C—usu- 
ally around e times longer (e = 2.71828... )—but it takes only one- 
tenth the time to write it. You're trading cheap machine cycles for 
expensive people cycles. The flexibility of interpreted languages 
makes them an easier medium than compiled languages for quick- 
ly developing application code. 

When prototyping, don't get bogged down with little details, 
efficiency concerns, or aesthetic appeal. The most important 
thing about your prototype is that it should work. It doesn't have 
to be particularly efficient, nor particularly pretty. And it cer- 
tainly doesn't need to be clever—that just gets in the way. After 
all, it’s just a prototype. In writing, you often throw away the 
first draft or two; you should consider doing the same thing with 
most programs. By the second rewrite, you'll have code that's 
cleaner, more efficient, and more maintainable than your first 
stabs at sketching out the problem. 

Once you're done with your prototype, you may choose to 
convert into C (this has to be done by hand) and then compile it 
all the way into machine code. Or maybe not—it may well be that 
you'll decide it's plenty fast enough as it is, or that a bit of per- 
formance tuning in Perl will suffice to make it so. 

Even if you do choose to convert your code into C, you'll find 
you've spared yourself most of the laborious effort of developing 
and debugging your original algorithm. Because Perl is not only 
an interpreter but also a forgiving one, it's easy to make small 
changes in your program and quickly find out what effect they 
have on its overall behavior. 

In developing your prototype, there's no reason not to con- 
tinue to use a reasonable amount of software engineering. By 
this I mean, to use a bit of structured programming: Break up 
your large problem into smaller, manageable problems and then 
put each of these into its own subroutine. Even when you aren't 
going to call a function more than once, you should still put it into 
its own routine to abstract out the low-level stuff; that's what 
prototyping is about. For example, 


sub do it. all [ 
&do_this(); 
&do, that(); 
&do the other, thing(); 
| 
sub do this {| 
sub do that |} 
sub do the other thing |] 


Notice that I haven't filled in what those other subroutines do. 
That's OK. When first sketching out how the program works, 
it's more important to figure out what happens when than to 
know the low-level details of precisely how something's hap- 
pening. Those you can fill in later. 

At the topmost level, it's perfectly all right to have functions 
without parameters; these might adjust some global variables 
and then call things further down. But at the lower-level functions, 
you really should pass each routine its own arguments and have 
those routines maintain their own local variables. Avoid even 
looking at global variables if you can help it, and if you can't, 
make sure they're clearly marked out. In small programs, this 
doesn't matter so much; in larger ones, it's essential. 
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Perl has a notion of global versus local variables that may 
seem curious at first but actually makes things easier for the kind 
of programming you're most likely to use it for. All variables 
are global unless declared local, and global variables themselves 
aren't declared at all: Variables just spring into existence when 
first mentioned. This makes it much easier to sketch out your 
quick-and-dirty program than if you had to declare every possi- 
ble variable. But it means it's easy to touch a global variable 
even if you don't mean to. 

Another thing that may surprise you about Perl's local variables 
is that they are dynamically scoped, not lexically scoped. That 
means that a subroutine inherits all the local variables that were 
visible in its caller. In practice, this feature should get you into 
trouble only if you're intentionally modifying global variables 
while at the same time creating local variables named exactly 
the same as the global ones—hardly a good idea in anyone's 
book. 

All in all, Perl is just trying to be helpful and convenient, let- 
ting you create and access variables without a lot of the rigmarole 
you have to go through in more exacting languages. But if this 
fast-and-loose sort of programming puts pitfalls in your path, 
there are some strategies you can use to help you through it with- 
out mishap. 

By far the most important way you can help yourself is by us- 
ing Perl’s -w flag. It catches semantic mistakes and error-prone 
constructs that you might otherwise miss, such as using a variable 
before you' ve assigned a value to it or trying to write to a file that 
isn't open. It gives both compile-time warnings when the program 
is first parsed and run-time warnings while it's executing. If 
you're a C programmer, think of it as a 1 int for Perl—except it's 
a lint that's resident during program execution as well as at 
compile time. This allows Perl to catch mistakes that 1 int nev- 
er could. The number of bewildered programmers who come to 
me with Perl problems that the -w flag would have instantly al- 
leviated is lamentably large. 

Another simple mechanism you can use to help you (and more 
important, those who come after you) know which variables are 
doing what is to use the variables' case to provide a clue to their 
intended scope. This technique is sometimes used in large C pro- 
grams (in C++, it’s not really necessary). Since case is significant 
in identifiers, use all uppercase to indicate a constant and some- 
times use all lowercase to indicate a local variable, with mixed 
case indicating a global variable. Thus, $START would be some- 
thing that doesn't ever change in the program, $ temp f ile would 
be some local variable, and $Update Time would be a global 
variable. 

Which particular scheme (if any) you select for this is much less 
important than simply being consistent about it. While you 
shouldn't become overly complacent and assume that case al- 
ways conveys scope as defined by the language, it can be a use- 
ful style for helping readers of your program understand its struc- 
ture. 

This strategy is probably less important in rapid prototypes 
(that's manager talk for quick hacks) than in larger programs. It 
may also make sense in a program that's going to be sticking 
around for a while and needs to be maintained by other folks— 
and remember that, three years down the road, you yourself might 
as well be another person. 

A more sophisticated technique for controlling access to iden- 
tifiers is to employ packages. Perl packages provide for module 
initializations, variables and functions private to a function or 
set of functions, and static variables. This last group consists of 
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variables whose values don’t 
change between the function’s 
invocations. You'll often see 
these used in robust library 
code. They help assure you 
that you aren’t messing with 
someone else’s variables and 
someone else isn’t messing 
with yours. A package also lets 
you define code to be execut- 
ed at run time before any routines in that package can be called— 
something you can't guarantee in C (although you can in C++). 

Now that Perl has taken care of your need to worry about nitty- 


DIT T s he ЕЖ. 
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gritty, low-level programming matters like typing and alloca- - 


tion, you can get down to the business at hand: coding up your 
problems. As you do this, though, you're likely to make some 
small but mysterious mistakes along the way whose nature won't 
be immediately obvious. When that happens, you'll want to de- 
bug your program. 

If you're programming in the shell, that means inserting echo 
commands. If it’s an awk program you're coding up, then you'll 
probably be using print statements. Unfortunately, neither of 
these methods helps much—at least, not when you compare them 
to a real debugger. 

One of the tremendous advantages of using Perl over shell 
scripts for many programs is that Perl comes with a full-fledged, 
integrated symbolic debugger. It's so integrated into the lan- 
guage that it isn't even a separate process: It's just a compilation 
mode and customizable library file (enabled by the -d switch) of 
the existing interpreter. 

Combine this with the way the Perl interpreter allows you to ac- 
cess much of its internal state (e.g., symbol tables) through spe- 
cial variables, and you can get at everything right from the de- 
bugger. You can set breakpoints, examine and change variables, 
search for source lines with regular expressions, get stack back- 
traces, and do pretty much everything that you're used to doing 
in a C-level debugger like dbx or gdb. Because you're running 
with the full Perl interpreter under your belt, you can type in any 
legal Perl code and have it executed on the fly for you—a con- 
venient way to test out new constructs. 


Perusing the Perl Library 
While a rapid prototype is all well and good, there's no reason to 
rewrite everything from scratch every time you code up an ap- 
plication. Use existing wheels, don't reinvent them. As you be- 
come more experienced, you will want to extract your most use- 
ful subroutines and place them in your own private library. Then 
later you can load your archived function into your new appli- 
cation to use as though it were from a system-supplied library. 

But before you write your own library functions, you should 
know that the Perl distribution already comes with a fair allotment 
of standard libraries. These include func- 
tions for handling option processing, un- 
limited precision numbers, screen manip- 
ulations, binary searches on sorted files, 
and recursive directory processing. 

Just how do you get at these libraries 
from Perl? The basic statement to load a li- 
brary from within your program is re- 
quire,as in = 


` Findbig, pl 


&tindC /'); 


sub wanted | 
df (4-5 Злате). > (100: ржа). 71 
print "$name\n"; 
] 


require 'getopts.pl': 
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die “usage: $0 (-v] Са] [- + t созге) А 
AF opty) t $verbose ^ = 1 


p ^f ча ү 1 ws - PE fi 


jen," 


require nds as E EY 


Once this is done, you're free 
to call any functions loaded by 
that library, although you do 
have to know the name of the 
function or functions that you 
have just loaded. In the above 
case, the function will not au- 
tomatically be called get- 
opts—in fact, it will be called 
Getopts (remember that, as 
in C, identifiers are case-sensitive). The listing "Using a Library 
Function" shows how to use &Getopts( ). 

Like nearly everything in the language (including local variable 
“declarations”), require is a run-time event, not a compile-time 
one. Perl loads the required file only once, no matter how many 
times you ask for it. This is a feature, because it lets you write code 
that includes library routines willy-nilly. You don't have to wor- 
ry that you're doing extra work if the routines you've required 
have themselves already required something you're about to 
load: It won't get loaded twice. 

Requires don't always succeed. The require will fail by 
raising a trappable but otherwise fatal exception if any of these oc- 
cur: The file can't be found in your include path (the @INC vari- 
able); the code in the required file has syntax errors in it; or the file 
doesn't return a true value. This last may need a little explaining. 
It's there so that you can try to run some routine-specific start-up 
code and have a clean way to indicate whether it has succeeded 
or failed. In practice, few library functions take advantage of 
this; they just finish off the file with a line containing a 1;, which 
is certainly a true value. 

One standard routine that is worth special note is the fi nd . p | 
library. Its entry point is the &find() function, as you might 
have predicted. This library is used by the standard Perl utility 
find2perl. 

You invoke find2per] as you would the regular Unix find 
utility, just changing the name of the command, and it outputs Perl 
code to do exactly the same thing as the equivalent f ind com- 
mand. It even knows about the special GNU f ind options. You 
can then inspect this output to learn how you might, from a Perl 
perspective, do the things that the find program does. On systems 
without a f ind program or with an inadequate one, find2per] 
and find.pl become even more useful. 

Pass the &find() function a list of directories to traverse. 
Then for each file in that directory, &f indt) calls a user-defined 
function of yours called &vanted(). If it encounters a directory, 
it recurses down the directory. Your routine gets called with two 
variables set: $name is the full path name, whereas $ is just the 
filename component. 

The program in the listing "Findbig.pl" goes through your 
whole file system and prints out the full name of any file greater 
than 100 KB in length. It is a simple example of how to use the 
&find library function. If you're on a Unix 
system, the following is also an interesting 
&wanted( ) function; it prints out any path 
names of files that are symbolic links 
| pointing to nonexistent files: 


on TI 


sub wanted | 
if (-e && !-1) | 
print "$name\n"; 
| 
| 
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Perl Jamming 

OK, I think you're ready for this month's application. I call it 
the 1st program. It's supposed to work something like the Unix 
command 1s - Rt, which recursively lists out all files sorted by 
modification time. The problem is that 15 sorts the files within 
each directory separately, whereas what you often really want 
is to have all files sorted against each other irrespective of which 
directory they occur in. That way you can tell what is the newest 
file in an entire subtree. So the goal here is to make something like 
a recursive 1s but which does sorting on the whole subtree. 


The Core of Ist Program 


if ($0pt. 19. 1 ASTE 
Total (name) = d $name: AE VN ah atlas for g: 
warn “file n singed due to -1" Tf @ARGY: 
white (<STDIN>) I chon: &wanted; Г 
else | | 
BUM re ‘find, ‘pl’ tig 
&find(GARGV); 
j 


Gsorted лапез - sort Т stine $b) <=> жиле) Г 
keys | atime; — T jae 
sorted: names = reverse: берг лез | áf Soph ans ЕБ 


farsann (Gsorted:snames} S 

Ff (форе Т) t | 

n@stats: = SpE “isstatts: Da 2 E 

cchop($now = &ctime(Sátats[$TIME TaN ү 

printf "36d 2040 Z6d %85 285 48d ts BSNS 
$státs[$5T INO], . oe 
$stats[$ST_MODE] & 07777, 
$stats[$5T LINK], 
&user(S$stats[$ST. UIDI), 
&group($stats[$5T^ GIDJ), 
$stats[ $ST-SIZE], 


Instead of writing the whole thing from scratch, you'll use 
several well-known, standard Perl libraries that are included with 
every Perl distribution. This will shorten the code considerably. 

Here's how the program works. First, require some standard 
Perl library files. Next, use one of the routines loaded from them 
to check what options were given. If you didn't get a good option, 
abort the program with a long usage message. Examine the set of 
options given to determine what kind of sorting the user wants. 
Then, you either process the files given on standard input, pass- 


t4 ДР: 
7j 


ing each file off to The Wanted Subroutine 
&wanted() for fur- 
ther processing, or 
else call the &tind() -f | f teturi; 

function, which in | жле лапе | - s&fats(S1DX]: d 
turn calls &vanted in- $stüti$name] = "Gstats" if ms. T 
directly. 

So in either case 
it’s &wanted that's doing the work (see the listing “The Wanted 
Subroutine”). What it does is stat each file that comes into it in 
$ , skipping it unless it's a plain file (as opposed to, for example, 
a directory). Inside the 2t ime associative array (i.e., hash table), 
squirrel off the thing you're going to be sorting on, and save off 
all the stats you got into another table if you're going to be 
making a long listing. Both of these hash tables are indexed by the . 
ful! path name of the file. 

Since the long output format (to be compatible with 15) is go- 
ing to print out the user and group ownerships on the file, you 
needed to convert these from their internal numeric form to their 
more frequently used text version; for example, uid 0 should print 
out as "root," not "0." To do this, call the C library routines get - 
pwuid() and getgrgid(), which are available directly through 
Perl. But you don't want to call them every time you need that in- 
formation; that would be far too inefficient. Instead, remember that 
you already did the conversion by storing the returned value in a 
Perl array and just fetch the cached name on any subsequent 
calls that use the same numeric ID. 

Back in the main routine, all that's left to do is sort and print. 
Sort the keys (i.e., indexes) of the $t ime table, which are the 
names of the files given. Reverse the resulting list of sorted keys 
if the user selected the - r option. If what's wanted is a long list- 
ing, then retrieve the saved stat information and split it up again 
into a list. Convert the correct time to print in standard form and 
then dump out the whole thing using a printf(), as in C. If all 
that's wanted is a short listing, just print the filename directly, re- 
membering to add the trailing new line. B 


sub wanted. ba 


@stats a= баку. ): 


Editor's note: The 1st program runs under version 4.036 of 
Perl, which is the current release and is available for many kinds 
of operating systems and hardware. The full text is available 
electronically. See page 5 for details. 


Tom Christiansen is a freelance consultant living in Boulder, Colorado. He 
serves on the board of directors for the USENIX Association. When he's not 
on the road lecturing on Perl, he's getting rhe libraries, utilities, and docu- 
mentation for the 5.0 release of Perl into production shape. Tom also main- 
tains the Frequently Asked Questions list for the USENET newsgroup 
comp.lang.perl, He can be reached on the Internet at tchrist@ usenix.org or 
on BIX c/o "editors." 
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If you want to learn more about Perl and you have 
access to USENET, then you should check out the 
USENET comp.lang.perl newsgroup for discussions 
on the Perl language, bugs, features, history, humor, 
and trivia. It's the best place for the latest informa- 
tion on Perl. 

The Frequently Asked Questions list (which | 
maintain) for that newsgroup contains a wealth of 
information, ranging from the mundane to the es- 
oteric. This list is retrievable via anonymous FTP 
from the host rtfm.mit.edu (currently 18.70.0.209) 
in /pub/usenet/comp.lang.perl/*. It includes in- 
formation on where to get Perl binaries for some 
non-Unix architectures. 


BYTE APRIL 1994 


For More About Perl 


The ports most likely to be of interest to-you are 
those for MS-DOS, Windows NT, and the Mac. The 
DOS version is called "bigperl" (actually, BIGPERL4). 
It’s Perl 4.036 that has been compiled using the 
Watcom C/386 compiler (a 32-bit, flat-memory- 
model C compiler). It's packed with useful fea- 
tures, including support for up to 32 MB of virtual 
memory, debugger support, and support for gdbm 
(the GNU database management routines) for the 
newer BSD 4.4 db package. À 386/486 with at 
least 4 MB of RAM is required, and a third-party 
memory manager is strongly recommended. Thís 
version passes those Peri regression tests that 
do not depend on Unixisms, and it comes com- 


plete with full source code, all freely distributable. 
The NT version of Perl is also alleged to work 
well (| have no personal experience with it). It in- 
cludes support for getting at sockets from Perl, so 
even on nor-Unix systems you can use Perl for net- 
working applications. The source code builds out of 
the box and contains some NT-specific tests. 
Both of these ports, along with the Macintosh 
version, are available via FTP from ftp.cis.ufl.edu 
(128.227.100.252) in the /pub/perl directory. 
Here you'll find a veritable treasure trove of Perl 
tidbits. Inside that directory, look in the src/ sub- 
directory for other subdirectories called 4.0/, 5.0/, 
macperl/, msdos/, and ntperl/. 
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Essential Reading 


Four recommended books on Windows NT, Win32, and OLE 2 


| JON UDELL 


Among the recent profusion of Win- 
dows NT books are four that I’ve found 
especially interesting: Martin Heller’s 
Advanced Win32 Programming, Jef- 
frey Richter’s Advanced Windows NT, Russ Blake’s Op- 
timizing Windows NT, and Kraig Brockschmidt’s Inside 
OLE 2. 


Heller Investigates Win32 
Advanced Win32 Programming 
isn’t a Win32 encyclopedia. Instead, 
it's a personal memoir that chroni- 
cles how a seasoned Windows pro- 
grammer—Martin Heller—evolved 
into a Win32 programmer. Because 
C++ is fast becoming the lingua 
franca of Windows, he investigates 
that as well. “I’m the last person 
who should teach C++,” Heller says, 
“as I've fought it, kicking and 
screaming, for years.” 

That’s precisely what makes his 
assessment of C++ so intriguing. Like many Windows 
programmers, he’s torn between wanting to learn object- 
oriented programming and having to get software out 


Advanced Wn32 Programming 
by Martin Heller, John Wiley & 
Sons, $44.95, 463 pp., ISBN 0- 
471-59245-5 (one disk). 


the door. The tension between desire and duty yields а re- ° 


freshingly candid analysis of the benefits of C++. Be- 
cause this is, after all, a book about porting from Winló 
to Win32, the discussion leads naturally to MFC (Mi- 
crosoft Foundation Classes), which hide many differ- 
ences between the two. 

One of the book's core examples is an image-view- 
ing program that first appeared in Heller's earlier Ad- 
vanced Windows Programming. A first pass through that 
code yields a quick-and-dirty Win32 version of the pro- 
gram. A second pass turns it into a quick-and-dirty C++ 
version. A third pass, intended to make it a truly object- 
oriented program, wanders entertainingly around in the 
MFC framework exploring document and view classes 
and their bit-map-related derivatives. However, it ulti- 
mately never delivers the promised object-oriented re- 
sult. A cop-out? “I learned an awful lot along the way," 
Heller says now. So does the reader. 

Other topics are advanced graphics (i.e., Bézier curves, 
paths, and world transforms), thread synchronization, 
Win32s and universal thinking, the multimedia subsys- 
tem, enhanced metafiles, and networking (i.e., WNet 
APIs, named pipes, NetDDE, sockets, and RPCs [remote 
procedure calls]). Heller picks an eclectic variety of sub- 
jects and dissects them in a literate and engaging way. 


Richter on Win32 

Advanced Windows NT by Jeffrey 
Richter is a Win32 encyclopedia, 
more specifically a detailed guide 
to the most interesting and impor- 
tant Win32-only APIs. Highlighted 
subjects include thread synchro- 
nization, heap and virtual memory 
management, memory-mapped 
files, DLLs, asynchronous I/O, 
structured exception handling, and 
Unicode. Every chapter is enlight- 
ening, and the book is packed with 
concise code samples that isolate 
the APIs of interest. 

How does the multithreaded C run-time library work, 
and why are both single-threaded and multithreaded ver- 
sions necessary? Why are the heap APIs useful? When 
should you use sparse virtual memory? Richter's me- 
thodical research yields authoritative answers to these 
and many other questions. 

The best client of the Win32 services is Windows NT 
itself, and Richter often motivates the discussion by 
showing how NT uses Win32 features to get its job done. 
Memory-mapped files and thread-local storage, for ex- 
ample, aren't just conveniences for the applications pro- 
grammer. NT uses memory-mapped files to optimize 
program loading; thread-local storage is used so the mul- 
tithreaded C run-time library can store per-thread data. In- 
sights like these make Advanced Windows NT more than 
an API cookbook. It greatly enriched my understanding 
of the base operating system as well. 

Two extended examples will prove especially valu- 
able to students of Win32. A supermarket simulation 
nicely demonstrates the use of both semaphores and mu- 
texes in a complex synchronization scenario involving lots 
of threads. A file-copying example highlights NT's potent 
asynchronous I/O features, contrasting the extended (i.e., 
alertable) read, write, and wait functions with their stan- 
dard (i.e., nonalertable) counterparts. 

Much of this Win32 exegesis applies not only to NT, 
but also to Chicago. So even if Windows NT isn't part of 
your current plan, there are still compelling reasons to get 
up to speed on threads, sparse virtual memory, memory- 
mapped files, and other Win32 features common to NT 
and Chicago. Richter offers comprehensive and reliable 
guidance. 


ADVANCED 


WINDOWS NT 


Advanced Windows NT by Jef- 
frey Richter, Microsoft Press, 
$39.95, 700 pp., ISBN 1-55615- 
567-0 (one disk). 


Blake on Performance Monitoring 

Optimizing Windows NT documents the use of the NT 
Performance Monitor in exhaustive detail. That’s a sub- 
ject Russ Blake knows intimately—he not only wrote 
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the book, but also the tool itself. On another level, the book is a 
profound meditation on how to identify and eliminate perfor- 
mance bottlenecks in computer systems. Finally, it’s a tribute to 
the first-class instrumentation that’s built into Windows NT, 

The object-based architecture of NT gave its designers con- 
venient hooks on which to hang counters 
that monitor the system's vital signs as it Qptimizin ra 
runs. For each class of system object — Windows Ti 
processor, process, thread, cache, disk, net- Se - 
work transport, and others—NT maintains 7 
a variety of counters that measure the usage әв 
of objects of that class. Performance Mon- IWINDOWS NT 
itor retrieves the numbers and displays them ü RESOURCE KIT 
as charts and tables. eset ein 

Optimizing Windows NT shows how a 
savvy user of Performance Monitor can Optimizing Windows NT by Russ 
gain extraordinary insight into the dynam- Blake, Microsoft Press, $34.95, 
ics of a running NT system. In Blake's 581 pp., ISBN 1-55615-600-6 
hands, the data clearly exposes system bot- — (one disk). 
tlenecks and enables him to state with cer- 
tainty that a given system's upgrade dollars should be spent on a 
faster disk, more disks, more memory, or a better network adapter. 
To show the rest of us how to interpret the data as effectively, 
Blake works through dozens of examples. Along the way, he 
teaches an entire methodology of performance analysis and an- 
imates the inner workings of NT: the working set tuner, the cache 
manager, and the scheduler. 

Applications can create their own counters for use by Perfor- 
mance Monitor—SQL Server does, for example. The ability to 
unify application and system counters is one of the things that 
makes Windows NT such a compelling platform for high-per- 
formance applications. To illustrate how to create application-spe- 
cific counters, Blake modifies the sample VGA driver from the 
DDK (Device Driver Development Kit), adding counters for 
BitBlt and text operations. 

The technique is relatively arcane. While Performance Mon- 
itor queries the registry to collect data (other applications can, too), 
those queries vector through "performance library" DLLs that 
in turn communicate with applications. The sample code pro- 
vides a framework that will make adding your own counters 
doable, although admittedly not trivial. 

I hope Microsoft generalizes this technique at some point, per- 
haps as part of MFC. Widespread use of such a framework would 
usher in a generation of applications that benchmark themselves 
continuously, as NT does, and that would be invaluable. 

You wouldn't think that hundreds of pages of NT performance 
analysis would make for a readable book. Surprisingly it does, 
thanks in part to Blake's irrepressible humor. ** To determine the 
precise location of the bottleneck in your computer, you must 
become as one with the computer," he jests. "To achieve this 
state requires years of meditation, prayer, and insanity." He goes 
on to say that NT’s careful instrumentation lays the foundation for 
a sane approach to the analysis of system and application per- 
formance. | wholly agree. 


Brockschmidt on OLE 2 

Inside OLE 2 can't really be considered an NT book, because 
the NT version of OLE 2 has yet to ship. On the other hand, 
OLE plays an even bigger role in Cairo (NT's successor) than in 
Chicago (Windows 3.1’s replacement). Cairo's shell is made up 
entirely of user-modifiable OLE objects. Initially pegged as a 
compound-document technology, OLE 2 turned out to be some- 
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thing far more ambitious: Microsoft’s foundation for object-ori- 
ented Windows. 

The design of object-oriented operating systems is a hot topic 
right now. Taligent, IBM, Sun, Next, and Hewlett-Packard are ad- 
vancing their own initiatives and forming alliances with one an- 
other. Thus, Kraig Brockschmidt’s thousand-page manifesto is es- 
sential reading not only for the Windows crowd, but for anyone 
who needs to evaluate the kind of object 
system Windows is becoming. 

OLE 2 is big and scary, and Brock- 
schmidt doesn't pretend otherwise. Un- 
daunted, he lays out the architecture of the 
Component Object Model at the heart of 
OLE 2 and then explores key interfaces, 
including structured storage, data transfer, 
embedding, and in-place activation. 

A controversial aspect of the OLE 2 
Component Object Model is that it tosses — /nside OLE 2 by Kraig Brock- 
inheritance in favor of an alternative schmidt, Microsoft Press, 
scheme called aggregation. Brockschmidt's — $49.95, 977 pp., ISBN 1-55615- 
argument for aggregation—that it's the 618-9 (two disks). 
most reliable way to preserve rigorous con- 
tracts among components—will receive close scrutiny. Mi- 
crosoft’s approach to reusable components could well prove out. 
The current plan reflects important lessons learned from the VBX 
(Visual Basic extensions) experiment, arguably the most suc- 
cessful component architecture to date. 

But I'm not yet wholly convinced, in part because Brock- 
schmidt’s explanation of the rules for implementing aggregation 
makes my head spin. Significant encapsulation of that mechanism 
will be required before most programmers will be able to consider 
using it. Of course, C++ will be the most likely means of encap- 
sulation. He shows how C++ and OLE 2 can work together. The 
sample applications that evolve chapter by chapter from straight 
Windows to OLE 2 are written in terms of a homegrown C++ ap- 
plication framework and, in fact, make good use of inheritance. 

When you control the source code, inheritance works well, 
Brockschmidt argues. But when you don’t, inheritance cannot 
support effective reuse. Perhaps when some future version of 
MFC does for aggregation what MFC 2.5 now does for in-place 
activation and OLE automation, we'll find out whether aggre- 
gation works as advertised. 

The book does make a convincing case for less abstract OLE 
2 technologies that you can apply now. If you use the structured- 
storage interfaces, you can tap features of a next-generation file 
system, including transactioning and object persistence. If you im- 
plement data objects, they will unify Clipboard, drag-and-drop, 
and other modes of data transfer. 

Detailed explanations show how to convert standard Windows 
code into OLE 2 code. The mechanics of DLL versus .EXE ob- 
ject implementations, and the merits of object handlers and in- 
process servers (both DLL-based), and local servers (.EXE- 
based), are also explored in detail. 

Does anyone need to know all this, given that frameworks 
like MFC 2.5 will hide this complexity from even experienced 
programmers? Yes. Competent users of an abstraction need to 
know what lies behind it. Also, the technologies that make up OLE 
2 define the future of Windows as an object-oriented operating 
system. That future is clearly discernible in /nside OLE 2. W 
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JERRY POURNELLE 


What’s Hot, Whats 


It's January. Because I stubbornly insist that a year 
ends on 31 December, not when the deadline for the January is- m 
sue comes around, it's now time for the annual User's Choice BB 
Awards, and the Chaos Manor Orchid and Onion Parade. Usu- їй 
al warning: although BYTE distributes the award certificates, XS 
the Chaos Manor User's Choice Awards are entirely my re- 
sponsibility. My ground rules are that, with very rare exceptions, 
I won't endorse a product I haven't used; and since it's impos- gg 
sible for any person or committee to look at everything going | 

on in this industry, I can't guarantee there aren't better products. 
I can guarantee that the ones I give awards to are good enough | 


because I've used them to do productive work. 


Let's start with video boards. Provided that you have a rea- 
sonably fast system, nothing will speed up Windows operations like a good 
video board. Top honors this year go to the Hercules Dynamite VL Pro (for the 
VESA Local Bus, alias VL-Bus): in SuperCow, the Gateway 2000 486DX2/66, 
we got an astounding score of 58.49 with the Win Tachometer benchmark. 


Moreover, installation was simple and easy, 
and so far we have found no incompatibilities: 
SuperCow has the Maximum Storage Duette 
optical drive and a Creative Labs Digital Edge 
Multimedia Kit with CD-ROM, all buffered by 
Norton Speedrive. It all works splendidly. 

The Dynamite VL Pro board makes Microsoft 
Video for Windows tolerable. We're getting 
quite acceptable full-screen, full-motion video 
off a CD-ROM, along with other miracles. Blaz- 
ing speed, great color, sharp images: this is 
where the video world is headed, and we're 
pleased to give the Hercules Dynamite VL Pro 
a User's Choice Award as the Video Board of 
1993. 


The previous speed record (see last 
month's column) was held by the Number Nine 
#9GXE Professional Graphics Accelerator in 
exactly the same slot in SuperCow that the Her- 
cules Dynamite VL Pro now occupies; but the 
#9GXE is not a VL-Bus board, so it used only 
the (16-bit) ISA portion of the slot. The #9СХЕ 
had a Win Tachometer benchmark score of 


ILLUSTRATIONS: HENRIK LANGSDORF © 1994 


42.57, which earned it a “Wow!” when we first 
saw it; prior to that we thought a Win Tachomc- 
ter score of 30 or more was impressive. 

We couldn't test the #9GXE’s performance 
with externally supplied video because the mod- 
el we have doesn't have a VGA feature con- 
nector (as used by Creative Labs' Video Spigot, 
Sigma Design's ReelMagic, and the like). Future 
models of the #9GXE will, and you should be 
sure that the one you get has that feature; you 
may not think you'll need it, but chances are 
good that one day you will. If you don't have lo- 
cal-bus video and you need superspeed perfor- 
mance from your 486, the #9GXE is the way to 
go. It gets a User's Choice Award in the ISA 
video board category. 


I mentioned Norton Speedrive: this is 
one great program, and unlike many cache pro- 
grams it will work not only with CD-ROM 
drives, but with external hard drives working 
through the parallel port. It speeds up disk op- 
erations something fierce, it's easy to install, 
and it just plain works. We're happy to give 


The annual 
Orchid and Onion 
Parade issues 
forth from 

Chaos Manor 
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Symantec’s Norton Speedrive a User's 
Choice Award. 

I can't give it an award because I don't 
use it, but one of the most important com- 
puter programs of the year was Integrated's 
Matrix X, a "connect the boxes" CASE 
tool that allowed the McDonnell Douglas 
team to write the flight-control software 
for the DC/X rocket ship on time and with- 
in budget. The resulting program had 
enough flexibility to allow the flight con- 
trollers to recover from a near disaster 
when one of the engines didn't perform 
properly on takeoff. 

The DC/X is a one-third-scale model of 
the SSX spaceship that Max Hunter, Gen- 
eral Daniel O. Graham, and I proposed 
to National Space Council Chairman Dan 
Quayle back in 1989; Mr. Quayle caused 
the ship to be built and tested. Bureau- 
cratic hassles delayed the program's start 
for a couple of years, but then it rolled out 
in March, flew in August, and so far has 
done everything expected of it. I truly be- 
lieve that if we can get funding for the full- 
scale SSX we'll revolutionize access to 
space. À large Chaos Manor Orchid to the 
McDonnell Douglas DC/X team headed 
by Dr. William Gaubatz, another to the 
USAF management team of Peter Wor- 


den and Jess Sponable, and one to Inte- 
grated's Matrix X. 


The Onion of the Year goes to the 
Novell-versus-Microsoft wars, in which 
each company seems determined to out- 
do the other in making things difficult for 
users. Alex suggests I call this the “Get 
a Life Award," and I'm tempted. I 
really, truly wish both companies 
would stop this nonsense, 
which does neither of them 
any good and harms the 
growth of the industry. 


The Crystal Ball Award goes to 
Sigma Designs for their ReelMagic video 
board. This thing works extremely well, 
and it shows just what MPEG compres- 
sion can accomplish when fed into a real- 
ly good video board. Since the ReelMag- 
ic runs through the VGA feature connector, 
it works well with any VGA card; since 
the decompression happens on the Reel- 
Magic board, it's not I/O bound by an ISA 
machine. 

There is still a dearth of MPEG images 
available; while the ReelMagic board can 
decompress video images on the fly, the 
compression still takes quite a lot of com- 


puting power as well as time. That, too, 
will change as really powerful systems be- 
come more common and MPEG is used 
in more consumer-oriented systems, The 
ReelMagic board is out 

we 


f there at the edge 
d 
22 


of video tech- 
c nology, and it gets 
a User's Choice 
Award for video en- 
hancement. 
If you have an older 386 
system that you want to up- 
grade, there are several possible 
routes, including using one of Texas In- 
struments’ new replacement motherboards, 
but about the simplest is to get the less- 
than-$300 Cyrix CX486SRX2 chip, which 
converts a 20- or 25-MHz 386 to a 40- or 
50-MHz 486SX. The chip is simplicity to 
install, and it really works. I haven't tried 
a Number Nine #9GXE board in a Cyrix- 
upgraded 386, but I suspect it will fly; 
then, later, when you get a real 486 system, 
you can keep the upgraded 386 as a net 
asset (that's what we’ ve done with our old 
Cheetah 386) and put the #9GXE board 
in your new machine. The CX486SRX2 
conversion chip from Cyrix gets a User's 
Choice Award; it really works. 
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This was the year that video hard- 
ware became good enough that multimedia 
could go from potential to reality. There’s 
still a little fear, uncertainty, and doubt in 
the video standards, although they're set- 
tling out. Alas, there’s far more FUD, etc., 
on the sound side of multimedia: things 
are really up in the air, there are almost 
no agreed-upon (as opposed to de facto) 
standards, and there are a number of com- 
peting products, many good, and some ex- 
cellent. 

I can offer some guidelines. First, most 
games are written in DOS, and while you 
may not be interested in games, you need 
to know the reason most are in DOS: Win- 
dows is a very discouraging (and slow) 
environment for game programmers—and 
the game programmers are the leading 
edge in multimedia effects. What gamers 
do this year becomes the technology for 
other multimedia in the future, and this is 
especially true for educational software. 

This means that for the next couple of 
years, DOS multimedia software will be 
at the leading edge; that means your sound- 
board equipment had better be able to han- 
die DOS sound standards. On the other 
hand, there is some Windows multimedia 
software, and the best of it is pretty good. 
You'll want to run that, too. 

You will also want a good CD-ROM 
player. The big sellers are double-speed 
(300-Kbps) CD-ROM devices. Triple- and 
quad-speed systems are just coming out; 
the only one I have is the new Pioneer 
DRM-604X, the six-pack CD-ROM play- 
er. Double-speed systems can throw out 
video images faster than most video 
boards—-especially if there is a lot of pro- 


cessing required. We did note that, with 
the Hercules Dynamite VL Pro, the limit- 
ing factor seemed to be how fast we could 
get data off the double-speed CD-ROM 
drive. 

Get a triple-speed device if 
you don't have to pay too 
much, but understand that 
for most applications dou- 
ble-speed devices will be 
good enough for the 
equipment you have. 

There are two major 
companies making mul- 
timedia upgrade kits: Cre- 
ative Labs, with their Sound 
Blaster line, and Media Vision, 
with their Pro 16 series. Each offers a 
number of choices: Creative Labs offers 
a bewildering variety of kits and boards. 
The basic components of the kits are a 
double-speed CD-ROM drive; a sound 
board, which will also run the CD-ROM 
drive; and a lot of software. Some of the 
bundled-in third-party software is spec- 
tacular, with combined list prices that are 
nearly as much as the street price of the 
upgrade kit. 

Some of the older kits have single-speed 
CD-ROM drives. I don't recommend sin- 
gle-speed drives unless you have an older, 
slow computer and don't intend to upgrade 
it. Some of the multimedia kits offer "full 
standard SCSI,” which includes the abil- 
ity to run your computer's hard disk. There 
was a time when I thought that that would 
be a good thing, but I no longer believe it. 
My advice is not to get one of the "full 
standard SCSI” kits unless special cir- 
cumstances dictate it. [nstead, figure that 


your multimedia upgrade kit is for that 
job and that one alone, and if you need ad- 
ditional standard SCSI devices, get an 
Adaptec or Future Domain SCSI board, : 
or a DPT SCSI drive controller. 
Be sure to get a 16-bit sound card, and 
be sure it has a Wave Blaster con- 
nector. Wave Blaster is Creative 
Labs' wave-sound add-on, 
but the connector has become 
standard; nearly the same 
add-in board is available for 
The One-Stop Music Shop 
on an Amiga. Wave input 
greatly enhances music per- 
formance: think of this as an 
upgrade path like the VGA feature 
connector on your video board. With a 
Wave Blaster connector, you'll be able to 
buy the best sound libraries (in ROM) for 
at least the next year, and probably longer. 
Both Creative Labs and Media Vision 
offer kits with surprisingly good small 
speakers. If you care about sound at all, 
you'll find these worthwhile: I'm partly 
deaf, and I can very much hear the differ- 
ence between those and the inexpensive 
Radio Shack speakers I used to use. The 
kits offer good speakers at a fair price. 


1 
д. 


There are kits with and without mi- 
crophones, kits with more and less MIDI 
connector cables, and a bewildering 
amount of software. The microphones are 
pretty good, and if you don’t have one you 
may want one, although just now there 
isn’t a lot of use for them. 

You do want to pay attention to the bun- 
dled-in software. You'll want a good mul- 
timedia encyclopedia. Compton's Inter- 
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active Encyclopedia for Windows (also 
available for the Mac) is quite good, and 
it comes with some Media Vision kits. 
You'll also want a good dictionary and 
thesaurus. Microsoft Bookshelf, one of the 
original CD-ROMs and still one of the 
best (it includes The American Heritage 
Dictionary, Roget's Thesaurus, Bartlett’ s 
Familiar Quotations, and more), is bun- 
dled with many Creative Labs packages 
and runs seamlessly with many Microsoft 
products, including Word. 

We have both the Creative Labs and 
Media Vision kits installed on a variety of 
machines, and we’ ve had no problems with 
either; and in my judgment you won’t go 
wrong with either company. Media Vision 
has a chip deal with Logitech, ensuring 
support from that fine company; Media 
Vision also has aggressive marketing and 
is doing some very innovative things in 
multimedia (see below). On the other hand, 
everyone supports Creative Labs and their 
sound Blaster line; you’re extremely un- 
likely to encounter a program you can’t 
run in a Creative Labs multimedia system. 

Look at both and think about what you 
want to do; be sure to get 16-bit, dual- 
speed CD-ROM and a Wave Blaster con- 
nector, and make your own decision. Me, 


Product Id SRP 
150MB Insider IDE Dríva and Disk NEW 
150MB Insider Drive and Disk $1099 
150MB Transportable Driva and Disk $1225 
90MB Insider Drive and Disk $799 
SOMB Transportable Drive and Disk $949 


lomega's just been tagged the new 
low price leader for removable stor- 
age. We've cut prices permanently 
on the most reliable storage devices 


around—including the high-perfor- 


I’m tickled pink that there are two 
good competing product lines in this 
critical area, and I'm happy to 
give User's Choice Awards 
to both Creative Labs 
and Media Vision. 

One reason for this dual 
award has been Media Vi- 
sion's innovative efforts in multi- 
media. In particular, their Critical Path 
game, while in a genre I' m not fond of, 
breaks considerable new ground: live ac- 
tors, real scripts, and smooth transitions 
within story lines. If you haven't seen this, 
you certainly should: it's more than just a 
game—it’s a good indicator of things to 
come. 


While we're discussing sound, let 
me renew the User's Choice Award for 
The Software Toolworks' Miracle Piano 
Teaching System. This is a no-nonsense, 
very good keyboard that will play through 
your computer system, and it comes with 
some really excellent software for teach- 
ing piano. Every music teacher we know 
who has seen this product has recom- 
mended it. With that, and a Wave Blaster, 
you can buy all kinds of music sounds 
and control them with the Miracle Piano 
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New SRP Product 
$589 Single 150MB Disk (in 5-Pack) 
$599 Single 105MB Disk 
$699 Single 90MB Disk (in 5-Pack) 
$489 Single 65MB Disk 
$599 Single 35MB Disk 


Old SAP 


Teaching Sys- 
tem’s keyboard; 
some of the 
wave-sound 
recordings are re- 
ally splendid. 
Highly гесот- 
mended. While you're 
looking at this, get The Soft- 
ware Toolworks’ CD-ROM cata- 
log: they publish a line of really good 
educational and reference CD-ROMs. 

I have several useful peripherals on my 
network, but the most useful one Гуе ac- 
quired this year is the Pioneer DRM-604X 
six-pack CD-ROM player. It’s very fast, 
speedy at changing from one disk to an- 
other, and really fast in peeling data off 
the CD-ROM; it works on the network just 
fine; and it has given me very little trouble. 

CD-ROM has become an absolutely vi- 
tal part of the modern computer world, 
and it’s extremely convenient to have more 
than one on-line. My usual practice is to 
keep Microsoft Bookshelf, Compton’s In- 
teractive Encyclopedia, DeLorme Map- 
ping’s Strect Atlas USA, and a couple of 
other reference CD-ROMs on the DRM- 
604X and thus available at all times, leav- 
ing the CD-ROM player on my local ma- 
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chine for whatever I’m doing at the mo- 
ment. The time saved by having all those 
resources instantly available is consider- 
able: moreover, like most authors, I work 
in spurts, and when I’m really turning out 
the text, any glitch in the flow can be hid- 
eously expensive. At those times, anything 
that lets me keep working without inter- 
ruption is worth a very great deal. 

Pioneer has another winner in the DRM- 
604X player, and it gets the User's Choice 
Award for the most useful CD-ROM play- 
er of the year. 


Microsoft has two "networks" that 
issue periodic CD-ROMs containing vital 
information: TechNet ((800) 344-2121 ext. 
160, 24 hours a day, $295 per year for 
monthly CD-ROMs), which is the techni- 
cal information network, and the Microsoft 
Developer CD network. If you're at all in- 
volved in developing applications for Win- 
dows, or enhancements or tools for any 
Microsoft application, you should run to 
enroll in the Developer CD network. It 
gives vital information about interfacing 
with Microsoft programs, and it's often 
the only source of such information. 
Whether you write Microsoft applications 
or write applications in competition with 
Microsoft, you need this bad. 

In addition, if you install or maintain 
Microsoft products, you really can't af- 
ford not to be enrolled in TechNet. The 
TechNet CD-ROMs contain an organized 
database of technical-support information 
on all Microsoft products, from DOS to 
Windows NT to FoxPro and Word. Up- 
dated monthly, they contain all the infor- 
mation developed by the Microsoft tech- 
nical-support people: answers to questions 
users ask. Now that Microsoft charges 
product managers for technical-support 
costs, it's much in the product manager's 
interest to see that the TechNet database is 
complete; and knowing what problems 
users have can't hurt either support or de- 
velopment people. 

TechNet isn't for every casual user, but 
it's a natural for computer clubs and users 
groups, as well as those who install and 
maintain computer systems; and Microsoft 
deserves a User's Choice Award for this 
innovative addition to technical support. 


Having said that, I'm still worried 
about technical-support trends. Software 
is getting more complicated, the interac- 
tions among programs can produce ob- 
scure and incomprehensible problems, and 
a lot of software doesn't know how to un- 
install itself; nor does Windows know what 
has gone wrong. I have great sympathy 
for Microsoft when someone attempts to 
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install some new Windows application, 
lets it write all over WIN.INI and SYS- 
TEM.INI, and then panics when Windows 
won't come up. 

On the other hand, I have a lot less sym- 
pathy for Microsoft when people try to 
install Windows for Workgroups and dis- 
cover that at disk 3, the SETUP program 
has forgotten how to read a floppy disk, 
so the only workaround is to boot up in 
DOS and copy all the installation disks to 
a temporary subdirectory on your hard disk 
and install from there; and yes, not only 
can that happen, but it happened to me. 

I don't know of a really elegant solu- 
tion to the technical-support problem, but 
I do have a suggestion: Microsoft ought 
to give a very deep discount on their Tech- 
Net subscription to every establishment 
that sells and installs Microsoft software. 
While 1 don't think $295 a year is an ex- 
cessive fee for TechNet, it's enough to dis- 
courage some small companies—and those 
are often the ones who need it most. Novell 
has a similar technical-support CD-ROM 
service that they give free to their Gold 
and Platinum dealers and make available 
to others on a subscription basis. My guess 
is that offering TechNet discounts to Mi- 
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crosoft dealers would be a cost-effective, 
competitive move. 

I also wish mightily that Microsoft 
would develop a good AI program to ex- 
amine WIN.INI and SYSTEM.INI and 
make suggestions. Some of the TechNet 
information deals with INI problems, but 
not enough. WIN.INI and SYSTEM.INI 
can get cluttered with needless and even 
contradictory stuff, and few users under- 
stand them well enough to hack into them. 
My major wish for 1994 is a good user- 
level Windows debugger. 


It's a bit like kicking them while 
they're down, but I have no choice: a large 
Chaos Manor Onion to Borland, who still 
hasn't published dBase for Windows. Mi- 
crosoft shifted attention to Access and then 
fumbled that, giving Borland a splendid 
opportunity to catch up: but they've just 
about blown that. Down but not out, Bor- 
land gets a Chaos Manor Orchid for Para- 
dox. It doesn't excuse them for not get- 
ting dBase for Windows out, but they do 
deserve the Orchid. 

There were two important operating- 
system product releases last year: Win- 
dows for Workgroups 3.11, which is a bet- 


ter Windows, not merely an upgrade of 
W4WG; and OS/2 2.1, which is more than 
just an upgrade of OS/2. 

There was also a dark horse: It's called 
OS/2 for Windows, but it ought to be 
called OS/2 for Windows Users; and if it 
has been done right, as I am told it has 
been, it's even more significant than OS/2 
2.1 itself. 

I am a fan of W4WG, especially the 
3.11 release. I like the 32-bit file and disk 
access. I very much like the improved File 
Manager. I find W4WG a painless way to 
solve my rather simple networking needs: 
with it | can transfer files from one ma- 
chine to another; Niven and ] can work on 
different parts of the same document and 
gel quick access to each other's changes; 
and I have access to the new and improved 
Pioneer DRM-604X CD-ROM drive. It 
has other features as well, but those are 
vital and easy to set up and use. 

On the other hand, while W4WG has 
some 32-bit features, it's not really a 32-bit 
operating system; and while it's not too 
bad at task switching, it's not really a mul- 
titasking system. It knows about objects, 
but it’s not truly an object-oriented sys- 
tem. It will run some DOS programs well 
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enough, but it’s really awful with others. 
It's а bad gaming environment. Most DOS 
games lose a lot when they're ported to 
Windows—and the DOS versions won't 
play well under Windows, no matter how 
careful you are in constructing a PIF (pro- 
gram information file). 

The plain truth is that if you're running 
a lot of DOS programs, you'll really be 
better off with OS/2. On the other hand, 
while OS/2 is a better DOS than DOS, and 
is a darned good 32-bit object-oriented 
operating system in its own right, it's not 
a better Windows than W4WG 3.11; and 
IBM took its own sweet time developing a 
networking system that would let you tie 
an OS/2 machine to anything but another 
one. Artisoft LANtastic would let you link 
Windows and OS/2 machines, but it didn't 
work with W4WG either, and the setup 
requires more work than W4WG. 

Thus, I was dithering over which oper- 
ating system: OS/2 2.1 or W4WG 3.11, 
would get the User’s Choice Award. 

I finally decided that OS/2 2.1 was the 
more significant development. There’s no 
doubt of its technical excellence, and while 
IBM still hasn’t demonstrated that they 
know much about marketing—as I write 
this, John Patrick and Lucy Baney, the two 
IBM people who convinced me that it was 
worth giving ІВМ one more chance, аге 
no longer part of Team OS/2—they did 
manage to do some things right. OS/2 2.1 
works, for some users it’s the right choice, 
and Microsoft needs the competition. 

Then came OS/2 for Windows, This 
highly significant development allows you 
to install OS/2 right over your existing 
Windows system; the result is that you 


have your old Windows desktop and in- 
stalled applications, and OS/2 as well. 

Then, just yesterday, I learned that IBM 
has a way to use OS/2 for Windows and 
their new networking program to allow 
you to link an OS/2 system to W4WG. I 
haven’t done this, but the source has been 
reliable in the past. We'll see, because I 
don't really believe anything that I haven't 
got running at Chaos Manor; but if it holds 
up, that will really be the development of 
the year, posthumously. 

For all these reasons, Microsoft gets a 
Chaos Manor Orchid for W4WG 3.11, but 
the Chaos Manor User's Choice Award 
for Operating System of the Year goes to 
IBM's OS/2 for Windows. 


I don't have any awards for print- 
ers, because we didn't get any new print- 
ers this year: no one sent any. I am quite 
content with our Hewlett-Packard LaserJet 
III, and Roberta is ecstatic over getting the 
Kyocera Ecosys when her ancient Man- 
nesmann Tally died after seven years of 
faithful service. Both the LaserJet III and 
the Ecosys are, you may recall, previous 
recipients of the User's Choice Award. 

There are many exciting developments 
in printer technologies, with increased 
speeds and resolutions. HP continues to 
dominate, but that 800-pound gorilla is 
hotly pursued by outfits such as Kyocera 
and Lexmark; and for printer add-ons, it's 
hard to beat LaserMaster. 

We did get one color printer this year, 
the Fargo Primera Color Printer; this uses 
two cartridges, so it can print in low-cost 
thermal transformation for proof copies, 
and then in dye-sublimation when you're 


ready for the more expensive copies. Ours 
is for Windows; there are versions for the 
Mac and the Amiga, and for the money, 
the Primera is a pretty good deal. Installa- 
tion for Windows consisted of plugging it 
in and installing the drivers: no problems 
at all, and it works over the W4WG net- 
work. Fargo gets a big Chaos Manor Or- 
chid for the Primera Color Printer. 


On the laptop scene, the best new 
machine this year was the HP OmniBook 
425, a very lightweight, full-width laptop 
that runs Windows. It has no hard disk; 
rather, there are four PCMCIA slots. There 
is no floppy drive (although a third-party 
external floppy drive is said to be avail- 
able). The mouse is built in and swings 
out on an arm; it's a bit awkward to use, 
but you get used to it, or at least I have. 
There is no backlit screen. 

The advantages are its considerable 
power and light weight. Prior to getting 
the OmniBook 425, it was my practice to 
carry an ancient Zenith Mastersport with a 
Microsoft BallPoint mouse; I used this on 
airplanes if I needed Windows—the bat- 
teries will last just long enough for a trip 
across the country—and then installed in 
my hotel room. Then I carried a Gateway 
HandBook to meetings. The HandBook is 
smaller than the Mastersport and the Om- 
niBook, and it weighs about the same as 
the OmniBook. 

This dual system was made possible be- 
cause I’ve acquired one of those carry-on 
bags with wheels, the kind that flight crews 
have. Thus, so long as it’s not so heavy as 
to leave ruts in the sidewalk, I don’t real- 
ly care what my two portables and their 
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battery chargers weigh, and I very much 
like the convenience of a hard disk and 
a backlit screen. On the other hand, this 
means that I don’t have Franklin Ascend 
with me outside my hotel room, because 
Ascend is a Windows program and the 
Gateway HandBook doesn’t do Windows. 
[Editor’s note: The new Gateway Hand- 
Book 486 does support Windows. | 

I find now that I still carry the Master- 
sport to use in hotel rooms, and I carry the 
OmniBook where the Gateway HandBook 
used to go. This works very well, since 1 
don’t do a lot of writing or computing out 
on field trips, and when I come back to 
the hotel room where I do write a lot, I 
have the Mastersport with its nifty key- 
board and backlit screen. It's the work of 
a moment to use LapLink to transfer any 
files I may have changed during the day. 

Some friends really like the OmniBook 
425, and others really hate it; it seems more 
a matter of temperament and ability to use 
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Norton Speedrive ($99) speeds up disk 
operations something fierce. Contact Symantec 
Corp., 10201 Torre Ave., Cupertino, CA 95014, 
(800) 441-7234 or (408) 253-9600; fax (408) 
252-4696. Circle 1315. 


The ReelMagic board ($499) is out there at the 
edge of video technology. Contact Sigma 
Designs, Inc., 47900 Bayside Pkwy., Fremont, 
CA 94538, (800) 845-8086 or (510) 770-0100; 
fax (510) 770-2640. Circle 1316. 


The Cyrix CX486SRX2 conversion chip (20-MHz 
386 to 40-MHz 4865X, $269; 25-MHz 386 to 
50-MHz 486SX, $299) is simplicity to install, 
and it really works. Contact Cyrix, 2703 North 
Central Expy., Richardson, TX 75080, (214) 
994-8388; fax (214) 994-8764. Circle 1317. 


You're extremely unlikely to encounter a 
program you can't run in a Creative Labs 
multimedia system (Discovery CD16 
Multimedia Kit, $649.95; Edutainment 
CD16 Multimedia Kit, $749.95; Digital Edge 
CD Multimedia Kit, $999). Contact Creative 
Labs, 1901 McCarthy Blvd., Milpitas, CA 
95035, (800) 998-5227 or (408) 428-6600; 
fax (408) 428-6611. Circle 1318. 


248 BYTE APRIL 1994 


that strange little mouse than anything else. 
Me, I like it just fine, and it gets a User's 
Choice Award in the portable category. 


This year saw some important de- 
velopments in computer languages. Most 
of my readers know that I am no great 
fan of the C programming language; and 
while C++ corrects some of C's deficien- 
cies, it doesn't do anything about the worst 
problem of all—namely that C will com- 
pile nonsense, including unwanted type 
changes and pointers to nothing at all. C 
programmers have to simulate the com- 
piler in their heads when they code; me, I 
prefer to have the computer catch my mis- 
takes for me, meaning that I want a high- 
ly structured language with a compiler that 
complains when I do something stupid. 
For years I thought that Modula-2 would 
evolve into the most important of the com- 
puter languages; then Turbo Pascal incor- 
porated most of Modula-2's features. Alas, 


For More Information 


We have the Media Vision Pro 16 Multimedia 
System upgrade kit (System 1, $1049; System 
2, $1195) installed in a variety of machines, 
and we've had no problems. Media Vision's 
Critical Path ($79.95) game breaks 
considerable new ground: live actors, real 
scripts, and smooth transitions within story 
lines. Contact Media Vision, 47300 Bayside 
Pkwy., Fremont, CA 94538, (800) 348-7116 or 
(510) 770-8600; fax (510) 770-9146. 

Circle 1319. 


The Miracle Piano Teaching System (IBM, 
$479.95; Mac, $499.94; software only, 
$149.95) is a no-nonsense, very good keyboard 
that will play through your computer system, 
and it comes with some really excellent 
software for teaching piano. Highly 
recommended. Contact The Software 
Toolworks, 60 Leveroni Court, Novato, CA 
94949, (800) 234-3088 or (415) 883-3000; 
fax (415) 883-3303. Circle 1320. 


Pioneer has another winner in the DRM-604X 
($1795), and it gets the User's Choice Award 
for the most useful CD-ROM player of the year. 
Contact Ploneer New Media Technologies, Inc., 
2265 East 220th St., Long Beach, CA 90810, 
(800) 527-3766 or (310) 952-2111; fax (310) 
952-2990. Circle 1321. 


| am a fan of Windows for Workgroups 3.11 
($249.95). | like the 32-bit file and disk access. 
t very much like the improved File Manager. 
With Crescent Tools, the Microsoft Visual 
Basic Programming System 3.0 (Standard 
Edition, $199; Professional Edition, $495) lets 
you write bigger and faster programs. Contact 
Microsoft Corp., 1 Microsoft Way, Redmond, 
WA 98052, (800) 426-9400 or (206) 882- 
8080; fax (206) 883-8101. Circle 1322. 


while Turbo Pascal still lives, even at Bor- 
land it takes a back seat to C++. Now- 
adays the only real rival to C++ is one or 
another form of compiled BASIC and/or 
Visual Basic. 

There are two of these: Microsoft Vi- 
sual Basic and Computer Associates' CA- 
Realizer. Both have strong points. Mi- 
crosoft Visual Basic is compatible with 
their DOS Basic Compiler language, and 
their secret weapon is Crescent Tools, a 
line of assembly language routines that 
can be called in Visual Basic programs. 
CA-Realizer, on the other hand, comes 
with compilers for both Windows and 
OS/2—something you're unlikely to see 
in a Microsoft program for a while, and it 
has a wonderful programming environ- 
ment. Both are surprisingly easy to learn. 

I have dithered over this for a week, and 
it’s time to make a choice: it’s a pure judg- 
ment call, but I give the Chaos Manor Or- 
chid to CA-Realizer, and the User’s Choice 


05/2 2.1 (disk version, $179; CD-ROM version, 
$152) works, and for some users it's clearly 
the right choice. With OS/2 for Windows (disk 
version, $49; CD-ROM version, $39), you have 
your old Windows desktop and installed 
applications, and 05/2 as well. Contact IBM 
Corp., 1 Old Orchard Or., Armonk, NY 10504, 
(800) 342-6672 or (914) 765-1900; fax (313) 
225-4020. Circle 1323. 


Fargo gets a big Chaos Manor Orchid for the 
Primera Color Printer ($995). Contact Fargo 
Electronic Services, Inc., 7901 Flying Cloud 
Dr., Eden Prairie, MN 55344, (800) 327-4622 
or (612) 941-9470; fax (612) 941-7836. 
Circle 1324. 


The advantages of the OmniBook 425 (with 40- 
MB hard drive, $1795; with 10-MB flash disk, 
$2095) are its considerable power and light 
weight. Contact Hewlett-Packard Co., 1000 
Northeast Circle Blvd., Corvallis, OR 97330, 


(800) 433-1254 or (503) 757-2004; fax (800) 
333-1917. Circle 1325. 


CA-Reallzer ($99) comes with compilers for 
both Windows and 05/2. Contact Computer 
Associates International, Inc., 1 Computer 
Associates Plaza, Islandia, NY 11788, (800) 
225-5224 or (516) 342-5224; fax (516) 342- 
5734. Circle 1326. 


Masters of Orion ($59.95) is the best space 
strategy game | have ever encountered. Contact 
Microprose, 180 Lakefront Dr., Hunt Valley, MD 
21030. (410) 771-1151; fax (410) 771-1174. 
Circle 1327. 


Doom ($40) is so startlingly real and does such 
wonderful visual effects that you won't believe 
it. Contact id Software, Inc., 18601 LBJ Frwy., 
Suite 615, Mesquite, TX 75150, (800) 434- 
2637 or (214) 613-3589; fax (214) 686-9288. 
Circle 1328. 


WE'VE EXAGGERATED HOW MUCH 
CALCULATING POWER IS IN NEW MATHCAD PLUS 5.0. 
BUT ONLY SLIGHTLY. 


It gives you more advanced calculating power in specific:dis- 


math capability than ever before. It ciplines like signal processing, data 


analysis, statistics and graphics: 


Plus, like its Mathcad predeces- 


lets you tackle harder problems and 
solve even tougher equations. In short, 
it's the most powerful, most advanced 


version of Mathcad” ever released. 


sors, it's as easy and intuitive as using a 
scratchpad. Simply enter equations in 
And that’s no exaggeration. More ls jm | ү real math notation anywhere on Mathcad 
powerful than spreadsheets or calculators, | i PLUS 5.0% on-screen worksheet. Add text 
and graphics. Change variables and instantly 
update your work. Mathcad PLUS 5.0 calculates 


easier than programming languages, new 
Mathcad PLUS 5.0 gives engineers, scientists 
and educators more tools to do calculations answers quickly and accurately, then prints your 
results in impressive, presentation-quality documents. 


T К. бо try Mathcad PLUS 5.0 today, and tomorrow 


with greater speed and ease. 
You get more functionality for computing. ‘ 

derivatives and integrals, differential едиацо advan е d =j T you'll be ten times more productive. Well, maybé we're 

vector and matrix operations, statistical functions, ate J ١ "exaggerating again. But only slightly. Mathcad PLUS 5.0 


' г. T Р - - 
fitting, and fast Fourier and wavelet transforttigs You Сап | is priced at just $299% To order, or to receive even more 


choose from a wider range of symbolic capabilities} and ~ ` | information, call 1-800-967-5075. Or mail or fax the 
SH graph in 2-Dand3-D | caupon below (Fax: 716-873-0906). 
mF * Ё - 
bci | Polar, contour and pafl | © "FREE MATHCAD PLUS 5.0 INFORMATION KIT ` 
scie iom | | Ч For more information on Mathcad PLUS 5.0, mail or fax this coupon. i 
-— metric plots. MathSoft's A 
Electronic Books, based Ре Шар | 
on the most popular ref- Eric 
| | егепсе books, let you г Adi 
Mathcad PLUS 5.0's on-screen worksheet lets — . T — 
you easily combine equations, text and graphics. instantly cut and paste 
hundreds of formulas into your work. And with Mathcad Жер ^p 
PLUS Function Packs you can add even more remarkable Сану —— ا‎ Ж 
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Pournelle 


Award for Language of the Year to Mi- 
crosoft Visual Basic, largely because Vi- 
sual Basic with Crescent Tools lets you 
write bigger and faster programs. Both are 
excellent, and J encourage readers to look 
into one or the other. Get your hands dirty: 
programming can be fun, it’s a lot easier 
to learn than you think, and a competent 
compiled BASIC programmer can turn out 
large programs that work much faster than 
C++ programmers can. 


Every year I get bribes: choco- 
late, T-shirts, sweatshirts, coffee mugs, 
fruitcakes: but the oddest this year comes 
from Quanta Press, who publish a good 
line of CD-ROMs, often winning my CD- 
ROM of the month category; it’s worth 
being on their mailing list. Anyway, these 
madmen (they must be mad: why else 
would their symbol be the Cow Ourobor- 
ous, which, like the Midgard Serpent, en- 
circles the world holding its own tail in 
its mouth) sent me a hand-carved wooden 
plaque sporting a cut-out model guernsey 
cow and the legend “THIS HOUSE IS 
UDDER CHAOS.” 

Longtime readers may recall that BYTE 
headquarters in Peterborough occupies the 
building that was once the headquarters 


of the American Guernsey Cattle Club; 
for years, the editonal offices were deco- 
rated with pictures of cows, and I still have 
mine hanging on the office wall here in 
Chaos Manor, making Quanta’s plaque 
the bribe of the year. 


Which brings us to the Game of the 
Year: Masters of Orion, usually called 
MOO in on-line discussions. MOO is the 
best space strategy game I have ever en- 
countered. It has some weaknesses. In par- 
ticular, the battles (which, thank heaven, 
have no arcade elements whatever) tend 
to be limited, with little reward for tactical 
skill; but overall this is an excellent game, 
one that can be played over and over. If 
you like strategy games at all, you will 
love this one. MOO gets the User’s Choice 
Award as Game of the Year. 

Did you ever see Castle Wolfenstein? 
Originally done in assembly language on 
the Apple II, and ported amazingly well 
to the PC, it’s a search-the-castle-and-kill- 
the-Nazis-in-real-time game, and with its 
follow-ons has an addicted throng. The 
same people have now produced Doom, 
a game that is so startlingly real and does 
such wonderful visual effects that you 
won't believe it. 


Doom, like Castle Wolfenstein, is share- 
ware, sort of: that is, you can download 
the first installment from most BBSes and 
run it for free. Register that, and you'll get 
more episodes. (Call it *heroinware"—the 
first dose is free....) Doom is dark and 
eerie, and realistic, and Rick Heimlich, 
who tests games for a living, reports that of 
all the thousands of games that have passed 
through his house, this is the first one his 
wife Cheryl has become addicted to. That 
should tell you something. Doom receives 
the User's Choice Award for Shareware 
of the Year. 

I’m out of space, so next month more 
User's Choice Awards, including drive 
controllers, word processors, suites, and 
books; and the Orchid and Onion parade 
will continue. Ш 


Jerry Pournelle holds a doctorate in psychology 
and is a science fiction writer who also earns a 
comfortable living writing.about computers present 
and future. Jerry welcomes readers' comments 
and opinions. Send a self-addressed, stamped en- 
velope to Jerry Pournelle, c/o BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458. Please put 
your address on the letter as well as on the enve- 
lope. Due to the high volume of letters, Jerry can- 
not guarantee a personal reply. You can also con- 
tact him on the Internet or BIX at jerryp@bix.com. 


GREAT THINGS COME IN SMALL PACKAGES 


This powerful print server 
can tackle your biggest 
network printing problems 


il Connects any parallel printer directly 
to your Ethernet LAN 


ш Fully Novell Netware 286 and 386 
compatible 


W Can attach to 8 file servers simultaneously 
E Fast and easy to install 


B Combines high-speed printing and 
exceptional printer control 


Ш Supports encrypted passwords, 
forms, notify, cancel, and others 


ш Full one-year warranty and unlimited 
free technical support 


Ш Made in the U.S.A. 


Parallel port 
plugs directly 
into any printer 


Press switch 
Ethernet port to print status 
available in thin 


or twisted-pair Serial portcan be 


input or output 


(2, ROSE 


2 ELECTRONICS 
1-800-333-9343 


Status LED 


Power jack 


Make the Rose Connection 


10850 Wilcrest Drive * Houston, Texas 77099 * Phone (713)933-7673 * Fax (713) 933-0044 
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MICROSYSTEMS 
REPORTER. 


The Independent Comparative Ratings Report for Selecting PC Systems 


TRUTH IN HARDWARE 


Vendors make performance claims. CLEAR-CUT WINNERS 


Compatibility claims. Support promises. 


As a buyer of PCs and peripberals, you 
need the TRUTH. Based on objective, 
head-to-head tests of major compet- 

itors in each product category. So you 
can choose the right products the first 
time. 

Since the dawn of the microcomputer 
era, buyers making high-stakes purchases 


RATINGS REPORT 


The result: clearcut winners that give you 
the best value for your money. Concisely 
and clearly described by expert test 
technicians — without ads or distractions 
of any kind. 


Every issue focuses on a new technology 
that you need to know — or features a 
roundup of established technologies in 


C CEU f a aia price-competitive categories. 
have been using National Software Testing p^ b^ \ \ \ Канди T 
Laboratories (NSTL) for authoritative = » Mee aces سے کک‎ a entium systerns 
evaluations of standalone and networked ر‎ == Cu RS IE umm * EISA Ethernet cards 
systems and peripherals. BE woe <А) ү» a meran T • Pen systems 
4 perry at ' 4 PE 1% 
NSTL originated the concept of testing PC " — = * Notebooks 


products. Today our state-of-the-art bench- 
marks and methodologies set the mark that 
others imitate. 


ACCESS TO NSTL TEST RESULTS 

PC Digest gives you direct access to NSTL's 

test results. So you can make smarter, easier, 
more confident purchase and upgrade decisions. 


• Multimedia upgrades 
* Unix servers 
* High res monitors 
e Network interface adapters 
* SCSI disk drives 
* PostScript printers 
* CD-ROMs 
“ 9600 V.42 bis modems 


No other testing system uncovers core per- PC Digest is deep 15 ب‎ = а рс Digest's fea —— 
ility ility di NSTL, the in *s first FENFUS СЛИЗ 
formance, versatility and usability differences. ete 0 sutha ri E ^ aid rs vendors consult them before designing 


We force products to show their strengths and 
weaknesses in head-to-head, feature-to-feature com- 
petition. In real-world, applications-based environ- 
ments like the one you work in every day. 


FREE BINDER ORDER NOW! 


YES, please enter my subscription to PC Digest for one year (20 
issues) at $450, and send my free binder with my first issue. 


independent testing laboratory. upgrades. Shouldn’t you consult us before 
buying your next piece of equipment? 


To help you PHONE 

build your али | 

э MAIL TO: PC Digest, PO. Box 551, Hightstown, NJ 08520-0551 1 80) 0 2 40 2‏ ای 
library, you get ppm - & 57-9‏ 

а FREE 

durable, 3-ring COMPANY NAME 

binder upon 


CITY/STATE/ZIP 


&— — — — — | 609-426-7087 


PAYMENT INFORMATION: 


Г} Payment enclosed 
O Please bill me РО. # required 


Charge my: O Visa ÛJ MasterCard MONEY-BACK GUARANTEE 


If at any time you are not 
completely satisfied, you may 


ACCOUNT NUMBER 


cancel and receive a full refund for 
all issues remaining on your 
subscription. 


d EXPIRATION DATE 


SIGNATURE 
Orders outside North America: Please add US $20. for airmail delivery. 
SBY4016 
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What's Hardware 


PLUG-AND-PLAY X TERMINALS 
The HP Entria X graphical desk- 
top systems (from $995) show 


performance ratings of up to 
104,000 Xstones. From Hewlett- 
Packard (Santa Clara, CA), the 
terminals are compliant with 
the Dynamic Host Configuration 
Protocol (i.e., plug-and-play), 
with the ЇР address automatical- 
ly assigned to the terminal when 
the terminal is connected to the 
network. The HP Entria termi- 
nals have an intuitive start-up 
screen and include energy-sav- 
ing features such as automatic 
shutdown after a period of inac- 
tivity. Other features include 
multiple keyboard support with a 
dynamic keyboard mapper and 
quiet, fan-free operation. 
Phone: (800) 637-7740 or 
(415) 857-1501. 
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RISC-BASED PRINTING 

The NPS 530 multiprotocol 
Ethernet pocket print server 
($599) from Axis Communica- 
tions (Danvers, MA) has a data 
throughput of up to 1200 Kbps. 
The palm-size 32-bit RISC de- 
vice simultaneously supports 
TCP/IP, NetWare, EtherTalk, 
LAN Manager, and LAN Server. 
It is based on the company’s 
Etrax chip. 

Phone: (800) 444-2947 or 
(508) 777-7957. 

Circle 1068 on Inquiry Card. 


CHANGE RESOLUTION 

ON THE FLY 

Able to display 24-bit images 
at resolutions as high as 1152 
by 882 pixels, the LeMansGT 
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($2999) has 3 MB of VRAM and 
a 72-Hz refresh rate in 24-bit 
mode at a resolution of 1280 by 
1024 pixels. From Radius (San 
Jose, CA), the card's customized 
ASICs are designed to deliver 
32-bit QuickDraw acceleration. 
The LeMansGT includes Dy- 
namic Desktop software that lets 
you design in WYSIWYG mode, 
switch resolution for detailed 
work, and then change to two- 
page resolution to view the entire 
document. 

Phone: (800) 227-2795 or 
(408) 434-1010. 
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NETWORK SECURITY 

The 12-port Online 10Base-T 
Security Module (Model 5112- 
TPLS, $1995) provides two lev- 


els of protection for your UTP 
Ethernet network. The Chipcom 
(Southborough, MA) module 
prevents unauthorized listening 
and keeps unauthorized users 
from accessing the network and 
transmitting information. Net- 
work managers can assign as 
many as four authorized ad- 
dresses per port; the Security 
Module can automatically learn 
the authorized addresses. 
Phone: (508) 460-8900. 
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PUT PC PERIPHERALS ON 


YOUR MAC 

KeyStone ($99) from Silicon 
Valley Bus (San Juan Bautista, 
CA) lets you use PC-compatible 
keyboards and mice with your 
Mac while continuing to use 


GAIN WIRELESS CONTROL OF YOUR PC 


DOS- and Windows-compatible, the RediDockit wireless dock- 
ing system gives you wireless remote contro! of your desktop 
computer's keyboard and screen. The system consists of an ISA- 
bus Ethernet adapter with an RF module installed in your desk- 
top PC, a PCMCIA RediCardrf Ethernet adapter with an RF 
module installed in your notebook computer, and Inside/Out 
software. Operating at 2.4-GHz connectivity with a 9.5-MBps 
data transfer rate, the system has a modified collision-avoid- 
ance protocol at a range of 30 to 100 feet. The system lets you 
transfer and synchronize files and update or copy programs 
from the notebook to the desktop or vice versa. You also get 
wireless remote access of your LAN resources, such as print- 
ers and disk drives. Cost is $1299. 


Contact: Data Race, San Antonio, TX, (800) 329-7223 or 


(210) 558-1900. 
Circle 1060 on Inquiry Card. 


your Mac keyboard and mouse. 
The unit’s Control Panel soft- 
ware lets you use three-button 
mice and trackballs and maps 
your custom commands to the 
three mouse buttons. KeyStone, 
which attaches to the Apple 
Desktop Bus socket, has a Start- 
up button and an extra ADB 
socket. 

Phone: (408) 623-2300. 
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A COLOR PRINTER TO BE SHARED 


Designed for presentation graph- 
ics and color printing, the DEC- 
colorwriter 
1000 ($3999) 
directly con- 
nects to Macs 
and PCs with 
simultaneous- 
ly active ports via its resident 
AppleTalk, serial, and parallel 
interfaces. From Digital Equip- 
ment Corp. (Maynard, MA), the 
printer has 8 MB of memory in 
addition to optional EtherTalk, 
LAT, NetWare, and TCP/IP in- 
terfaces. RISC processing pro- 
vides a printing speed of 2 pages 
per minute; print resolution is 
300 by 600 dpi. 

Phone: (800) 777-4343 or 
(508) 493-5111. 
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PARALLEL-PORT NETWORKING 
Able to link 32 computers with 
as many as 16 printers at dis- 
tances of up to 1200 feet, Prima- 
Net (starter kit, $329) has a data 
transfer rate as high as 1 Mbps. 
From Primax Electronics (Camp- 
bell, CA), PrimaNet provides file 
sharing, file transfer, E-mail, and 
chat capabilities. Multiple print 
jobs can be completed simulta- 
neously on different computers; 
the network redirection TSR pro- 
gram provides networking capa- 
bilities such as remote file shar- 
ing, application launching, and 
disk operations. 

Phone: (800) 338-3693 or 
(408) 364-2800. 
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WAVES OF SOUND 

SoundMan Wave ($349), from 
Logitech (Fremont, CA), is a 16- 
bit stereo card based on wave- 
table synthesis. Windows- and 
DOS-compatible, the card pro- 
vides 44 wave-table and FM 
voices, full SoundBlaster and 
AdLib compatibility, 16- or 8- 
bit stereo or mono digital audio, 
44-kHz sampling, MIDI support, 
a five-channel stereo mixer, and 
a SCSI CD-ROM connection. 
Phone: (510) 795-8500. 
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100 PLATTERS OF STORAGE 
Pinnacle Micro’s (Irvine, CA) 
Cascade CD 100 CD-ROM juke- 
box ($9995) stores up to 65 GB 
(i.e., 100 CDs) of audio, video, 
or data CDs in a single CD-ROM 
library system. The 39.7-pound 
unit has a disc transfer rate of 
376 KBps and a disc-load time of 
less than 6 seconds. The jukebox 
is Mac and PC compatible. 
Phone: (800) 553-7070 or 
(714) 727-3300. 
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SPLIT KEYBOARD v 


An ergonomic keyboard that en- 
ables you to physically arrange 
the keypad in multiple positions, 
the Ergo Max ($99) from Maxi 
Switch (Tucson, AZ) includes a 
72-key main keypad and a 30- 
key numeric keypad. You can 
divide the main keypad in half 
and then separate the halves. You 
can raise and lower each half, 
locking each into place at your 
optimum typing level. The nu- 


A WIRELESS INTERFACE FOR YOUR PC AND PHONE 


DigiDial lets you auto-dial 
directly from your com- 
_ puter to your PBX-system 
| phone. The wireless inter- 
_ face consists of a receiver 
that connects to the main 
circuit within your phone 
and a transmitter that 
connects to a 9- or 25-pin 
serial port on your com- 
| puter. Since DigiDial re- 
sponds to the standard 


| Hayes-AT modem com- 


| mand set, it is compatible 
with contact-manager 
software programs that 


permit auto-dialing, such as PackRat, Cardfile for Windows, 
ACT, and TeleMagic. The interface is based on 315-MHz 
wireless RF technology. Cost is $139. 


Contact: Datalogic, Grand Rapids, М1, (800) 397-2200 or 


(616) 698-3030. 
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meric keypad fits on either side 
of the main keypad. Options in- 
clude a 40-key keypad with 
built-in calculator functions and 
LCDs and a wrist pad with a 
built-in trackball module. 
Phone: (602) 294-5450. 
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STEREO SOUND FOR YOUR 
LAPTOP 


A pocket-size box for recording 
and playing sound, PC*Max 
(from $199) attaches to the par- 
allel port of your laptop or desk- 
top system. From Gilltro-Elec- 
tronics & Associates (Santa 
Clara, CA), the PC*Max comes 
with two integrated speakers, 
an internal micro- 
phone, and a dy- 
| namic range of 
72 dB. Windows- 
{ compatible, the 
unit uses up 480 
KB of disk space 
for 60 seconds of 
sound. 
Phone: (408) 
727-6422. 
Circte 1073 
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DATA IN THE FAST-AND- 
WIDE LANE 


The SiliconExpress ТУ SCSI-2 
accelerator card ($995) supports 
sustained 16-bit SCSI-2 data 
transfer rates of 20 MBps, ac- 
cording to Atto Technology 
(Amherst, NY). The card sup- 
ports up to 15 peripherals with- 
out disabling the Mac's built-in 
SCSI port. The bus-mastering 
feature supports bus throttling, 
which smooths out the overall 
bandwidth of the bus, thus in- 
creasing overall data throughput. 
Bus mastering also transfers data 
independently of the CPU. The 
SiliconExpress IV supports fast 
NuBus block-mode transfers and 
contains an on-board RISC pro- 
cessor. 

Phone: (716) 691-1999, 
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SCSI HOST ADAPTER 

The AMM-1572 SCSI Audio 
Host Adapter ($349) has a SCSI- 
2-compatible programmed I/O 
interface that supports synchro- 
nous bursts of up to 10 MBps. 
From Adaptec (Milpitas, CA), 
the board is SoundBlaster com- 


patible and includes 16-bit au- 
dio, a DSP, XA-Audio for en- 
hanced CD-ROM performance, a 
CD-ROM software cache, and 
an on-board BIOS that lets you 
boot from a SCSI hard disk. 
Phone: (408) 945-8600. 
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SHORT-RANGE MODEM 


A short-range modem that you 
can operate at distances of up 
to 2000 feet over UTP wire, the 
Model 1225 ($65) from Patton 
Electronics (Gaithersburg, MD) 
works in pairs. You connect a 
transmitter unit to your PC's par- 
allel port and a receiver unit to 
the parallel port of the output de- 
vice, such as a printer or a fax. 
Designed to connect parallel de- 
vices within a building, the mo- 
dem accepts data from a PC and 
sends it serially at data rates of 
40 Kbps. 

Phone: (301) 975-1000. 
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FAULT-TOLERANT FILE SERVER 
The San Francisco 466DS, a 66- 
MHz 486DX system, contains 
two completely redundant file 
servers in one chassis. Each 
server has 16 
MB of RAM 
on its mother- 
board (which 
is upgradable 
to 256 MB), I 
MB of cache 
memory, two 
; i 500-MB hard 
drives, and two dual-channel 
SCSI connectors. Each server 
also has two modems, five net- 
work-interface cards, dual video 
cards, and two UPSes. The GUI- 
based MIS Manager software in- 
stantly pages or sends a fax to 
your designated technical-sup- 
port engineers if either of the 
servers stops operating. The sys- 
tem ($9999) is from MicroAc- 
cess (Fremont, CA). 

Phone: (800) 442-2221 or 
(510) 249-9988. 

Circle 1074 on tnquiry Card. 


APRIL 1994 BYTE 253 


MULTIPURPOSE 
PERSONAL PLAYER 
Mac- and PC-compatible, 


the Reno Personal CD- 
ROM Player (from $399) 
is operable via nickel- 
cadmium batteries or AC 
power. The double-speed 
extemal drive has a 64- 
KB memory buffer and a 


(510) 770-8600. 
Circle 1062 on Inquiry Card. 


FAXING WITH THE 


POWERBOOK DUO 


The PowerPort/Mercury fax/ 
modem for the PowerBook Duo 
($399) is based on the V.32terbo 
standard, enabling it to transfer 
data at speeds of up to 19.2 Kbps 
and send and receive faxes at 
14.4 Kbps. The Global Village 
(Mountain View, CA) unit in- 
cludes GlobalFax OCR software, 
which lets you convert incom- 
ing faxes into word processing, 
spreadsheet, or database format 
and save them anywhere on your 
desktop or hard disk. 

Phone: (800) 736-4821 or 
(415) 390-8200. 

Circle 1136 on Inquiry Card. 


POWER MULTIMEDIA v 

MediaQuad ($5495) from Quad- 
rant Components (Fremont, CA) 
features 16 MB of RAM (which 
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standard SCSI-2 connection. You can use the drive as either a 
stand-alone audio CD player or a multisession Photo CD play- 
er. The unit has data transfer rates of up to 306 KBps and an 
access speed of less than 180 ms. 


Contact: Media Vision, Fremont, CA, (800) 845-5870 or 


is upgradable to 32 MB), 256 KB 
of cache memory, and a 1-GB 
hard drive. The 66-MHz 486DX 
system provides CD-quality au- 
dio via its Labtec speakers, and 
full-motion video with a real- 
time MPEG capture/compression 
card. MediaQuad includes eight 
16-bit AT-bus expansion slots 
and two 32-bit VL-Bus slots; it 
also has five drive bays, a built- 
in fax/modem, and a CD-ROM 
drive. 

Phone: (510) 656-9988. 

Circle 1132 on Inquiry Card. 


PERSONAL PRINTER 


A color-upgradable 24-pin im- 
pact dot-matrix printer, the Ac- 
tionPrinter 3260 ($299) from Ep- 
son America (Torrance, CÀ) has 
the ability to print up to 270 cps 
at 15 characters per inch in draft 
mode. In letter-quality mode, it 
can print 99 cps at 
15 cpi with a noise 
level of 46.5 dB. 
The 360- by 360-dpi 
printer includes 10 
built-in fonts, four 
of which are scal- 
able. 

Phone: (800) 
289-3776 or (310) 
782-0770. 

Circle 1137 

on inquiry Card. 


FOUR POUNDS OF POWER 
The 4-pound Aspen 486 
Color Subnote (from 
$1995) has 4 MB of RAM 
(expandable to 20 MB), 
512 KB of VRAM, a re- 
movable 80-MB hard 
drive that's expandable to 
120 MB, and a PCMCIA 
Type II slot. Its display is 
an 8-inch 640- by 480- 
pixel CCFT backlit VGA screen 
with enhanced passive color. The 
Aspen Computer (Buffalo, NY) 
system's expansion features in- 
clude an AT-bus port for an op- 
tional docking station and an ex- 
ternal VGA/CRT port. 

Phone: (800) 472-3273 or 
(716) 626-0315. 

Circie 1138 on Inquiry Card. 


PENTIUM AND THE PCI 
LOCAL BUS 


Micron Computer's (Nampa, ID) 
Pentium PCI Local Bus systems 
(from $2799) are designed for 
advanced graphics and memory- 
intensive applications. The low- 
end P60PCI ValueLine CD sys- 
tem features a 60-MHz Pentium 
processor, a double-speed CD- 
ROM drive, MPC-2 compliance, 
8 MB of RAM (expandable up 
to 128 MB), 256 KB of 15-ns 
write-back cache, and a 340-MB 
hard drive. The PCI graphics ac- 
celerator has 2 MB of RAM. 
Phone: (208) 465-3434. 

Circle 1139 on Inquiry Card. 


WATCH TV IN A SCALABLE 
WINDOW 


Watchlt Pro ($595) from New 
Media Graphics (Billerica, MA) 
receives and displays live TV in 
a scalable window on your PC 
screen in up to 16.7 million col- 
ors. Completely self-contained, 
the board will not slow down 
other applications. An on-screen 
remote control lets you select 
channels and adjust the video. 
Available for Windows or DOS, 
the board supports noninterlaced 
resolutions of up to 1024 by 768 
pixels, as well as local-bus and 


32,000-color VGA for the rest 
of your display. With the board, 
you can grab individual frames 
of video in PCX, BMP, SVW, 
and TGA file formats and clips 
of video and sound under Video 
for Windows AVI format. 
Phone: (508) 663-0666. 


Circle 1140 on Inquiry Card. 


GRAB IMAGES FOR SCIENCE 

The DT55-LC ($695), a scien- 
tific-quality square-pixel frame 
grabber, uses Global Lab Ac- 
quire software to capture, save, 
and print images. The Windows- 
compatible board captures im- 
ages from video cameras, VCRs, 
and still-video devices in real 
time and saves them in TIFF, 
PCX, or DT-IRIS format. From 
Data Translation (Marlborough, 
МА), the DT55S-LC has four on- 
board input lookup tables. Op- 
erations include addition and 
subtraction of a constant as well 
as reverse video. 

Phone: (800) 525-8528 or 
(508) 481-3700. 

Circle 1141 on Inquiry Card. 


A BRIDGE FOR ETHERNET 

The LB2 Ethernet Bridge, a local 
bridge with a forwarding rate of 
14,600 packets per second and a 
filtering rate of 28,000 pps, has 
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two AUI ports and a serial port 
for an ASCI terminal that’s act- 
ing as a local management con- 
sole. From Lantronix (Irvine, 
CA), the $1695 unit is compati- 
ble with Telnet, DECnet, SNMP, 
SunNet Manager, and HP Open- 
View and has configuration util- 
ities for use with AppleTalk and 
NetWare. 

Phone: (714) 453-3990. 

Circle 1135 on Inquiry Card. 
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The best [ope << 
overlay/capture | Eile Display - "Options TEITT m 
board. Period! (E - 
The new UJin/TV-Celebritu | 


combines the features 
that multimedia produc- 
ers and video watchers 
have been asking for. It | 
supports the video over- |$ 
lay and capture capabili- | d 
ties required by desktop H's 
publishers, presentation Ika 
developers and kiosk 
builders. Watch televi- 
sion or capture, cut, edit 
and title your videos. 
The UJin/TV-Celebritu 
Uses a simple external 


connection, making it the easiest a — 


card to install! 


Advanced features no other 
overlay/copture board con deliver. 

The Celebrity is the only video capture board with 
built-in overlay and these advanced features: 

- Full motion video on VGA monitors up to 
1280x1024 with up to 16 million colors 

- Video overlay for displaying full motion video 

from VCR or camcorder. And watch TV with the 
CelebrituN. 

- Easy to install. No memory size limitations. 
Celebrity works with all SVGA boards in all graphics 
modes. No VGA limitations since the Celebrity does 
not use a feature connector! 

- Fast 320x240 clip capture with built-in compression. 
- S-Video and. 4:2:2 operation for crystal clear video 
display and pro-quality 24-bit image captures. 

- Windows and Windows/NT compatible (OS/2 
coming soon). 


Introducing 
Win/TV-Celebrity 


Advanced features .. .. from $349.- 


Hauppauge: АЙТУ 


| Advanced family. 
__ |] For sophisticated multi- 
ti} media applications, 
В other Win/TV family 
B Members include: 
| - Motion JPEG capture 
a | for full Frame produc- 
MN tion-quolity video cap- 
May || ture (30 fields per 
|| sec.) with sound cap- 
WU LU WI ture for o single slot 
NN | Ф Il! audio/video editing 
NM solution 
| - Recordable video 
|| output for moking high 
A Quality video tapes of 
Il Your multimedia pro- 
Il ductions, 
— - Multi-video breakout 
box, to make professional AW cabling a snap. 


Low price. 

UJin/TV-Celebrity is just $349.- 

Win/TV-CelebrityN with cable ready 192 channel 
tuner is only $449.- The Win/TV family:‘single slot 
solutions For your TV viewing, multimedia produc- 
tion, desktop publishing or video kiosk applications. 
Developers can get our Win/TV Programmers Toolkit 
SO You can add full motion video to your С or Visual 
Basic applications. 


Hauppauge! 


Hauppauge Computer Works, Inc. 

91 Cabot Court, Hauppauge, NY 11788 
Telephone: 516-434-1600 Fax: 516-434-3198 
1-800-443-6284 

GSA# GSOOK9ZAGS6 156 PSO | 


Available through your local computer dealer or by mail: PC Connection, MicroWarehouse and Misco. 


Circle 89 on Inquiry Card (RESELLERS: 90). 


What's New Software 


FOR UNIX 


$ТАТЕ-0Е-ТНЕ-ДЕТ WORD PROCESSING | 


An object-based word processing program for Unix, 
Rapport Script combines ease of use for the casual 
user with sophisticated elements for creating complex 
documents and presentations. To access functions in 
Rapport Script’s basic mode, you point and click on 
` the control panel; an advanced mode lets you access | 
| high-level layout and formatting options. You can cre- 
ate and edit nontext elements, such as spreadsheets, | 
without having to open a new window. You can also 
use multiple flows on a page, mix portrait and land- 
scape pages, and automatically align paragraphs hor- 


izontally. Slide-presentation support includes master slides, slide templates, and a thumbnail view 
of the slide set. You can drag and drop material that you've prepared in other applications. The FLEX 
(Facility for Linkage and Extension) feature lets you customize the menus and control panel; it 
works with standard programming languages and interface tools. A floating license costs $695. 


Contact: Clarity Software, Mountain View, CA, (800) 235-6736 or (415) 691-0320. 


Ciccle 1271 on inquiry Card. 


CREATE TILEABLE TEXTURES w 


Specular TextureScape ($195) 
from Specular International 
(Amherst, MA) enables you to 
create high-resolution synthet- 
ic textures and images on your 
Macintosh that you can animate 
and morph over time. The tex- 
tures are tileable and can be ren- 
dered at any resolution; each tex- 
ture can contain multiple layers 
that you can rearrange at any 
lime. Each layer is defined by a 
grid that lets you tile the shapes 
and randomize each shape posi- 
tion. Each layer also has as many 
as four lights; each light has an 
angle, direction, and intensity 
setting. Surface settings include 
gloss, bump, transparency, soft- 
ness, and color. The software has 
the ability to write image files 
as PICT or TIFF and animation 
files as PICS, numbered РІСТ, 
and QuickTime movies. 

Phone: (413) 253-3100. 


Circle 1275 on Inquiry Card. 
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RAID FOR 05/2 

With EZRAID for OS/2 ($795) 
you can create your own OS/2 
RAID subsystem using most off- 
the-shelf drives and drive con- 
trollers. Your software-managed 
disk array can use RAID levels 0, 
1, 4, and 5. EZRAID provides 
seamless compatibility with in- 
dustry-standard drives and host 
adapters and supports all the ma- 
jor interfaces, including HIPPI, 
ESDI, SCSI, and IDE, accord- 
ing to the manufacturer, Pro 
Engineering (Ottawa, Ontario, 
Canada). The software includes 
support for non-SCSl equipment 
and works transparently with any 
OS/2 or DOS/Windows applica- 
tion. 

Phone: (613) 738-3864. 

Circle 1276 on inquiry Card. 


NEW LIFE FOR YOUR RAM DISK 


Designed to make file access 
faster and extend the battery life 
of Mac PowerBooks, Atticus 
RAMDiskSaver ($69.95) makes 
scheduled automatic backups of 
your installed RAM disk. From 
Atticus Software (Stamford, CT), 
the utility lets you shut down 
your PowerBook without losing 
files stored on your RAM disk; 
file synchronization automati- 
cally maintains identical copies 


of files on the hard disk and the 
RAM disk. With the disk saver 
installed, you can use the RAM 
disk as a start-up disk. 

Phone: (203) 348-6100. 

Circle 1278 on Inquiry Card. 


ELECTRONIC PUBLISHING 


The graphical tnterface of the 
NeoBook electronic publishing 
package (from $45) consists of 
a tool palette and a command 
bar. To create a publication, you 
draw frames to contain your text 
and images: you then add com- 
mand buttons that let the reader 
turn pages, exhibit additional 
information, and pop up comic 
book-style speech balloons. 
Tools are provided that allow 
you to add other graphical ele- 
ments, which you can display on 
one page or over many pages. 
From NeoSoft (formerly OSCS 
Software Development, Bend, 
OR), NeoBook links to existing 
text editors and paint programs. 
Phone: (800) 545-1392 or 
(503) 389-5489. 

Circle 1279 on Inquiry Card. 


GATHER INFORMATION IN 
REAL TIME 


A Unix server for rapid storage 
and retrieval of time-critical 


transaction data, TickBase (from 
$500 per end user) allows you to 
rapidly access, review, and ana- 
lyze vast amounts of real-time 
information. Initially targeted to- 
ward users of real-time financial 
data, TickBase also supports 
most other data sources. From 
Leading Market Technologies 
(Cambridge, MA), TickBase 
stores the “tick” data in real time 
and builds a central, shareable 
reservoir of tick-data history. 
You can set filters to trap bad 
data and specify optional time 
frequencies with which to nor- 
malize or reduce captured data 
as it is stored. Multiple simulta- 
neous queries and data captures 
are supported; an open API lets 
you interface to your own data- 
analysis and calculation program. 
Phone: (617) 494-4747. 

Circle 1280 on Inquiry Card. 


QUICK PREVIEW BROWSING 

A preview and file manager for 
Windows, Turbo Browser ($69) 
automatically previews thumb- 
nail video and animation clips, 
graphical images, and sound bites 


along with a tabulation of asso- 
ciated file data. You can copy and 
delete files, save files in different 
formats, and print them with an 
audiovisual association. You can 
convert bit-mapped files and file- 
compression options to different 
file formats and link the files di- 
rectly to an associated editor or 
program. Turbo Browser supports 
multimedia file formats, such as 
AVI, FLC, FLI, MID, and WAV, 
and most image file formats, as 
well as a full range of color. The 
package is from Pacific Gold 
Coast (Glen Cove, NY). 

Phone: (516) 759-3011. 

Circle 1277 on Inquiry Card. 


TOOLKIT FOR MWAVE 


Intermetrics’ (Cambridge, MA) 
Mwave Developers Toolkit 
($495) provides a link for build- 
ing multimedia applications for 
IBM’s Mwave technology. You 
can write Windows-based appli- 
cations and incorporate capabil- 
ities such as voice, audio, fax, 
modem, telephony, and images. 
You can add or enhance Mwave 
system capabilities using the 
MDK's C development tools to 
program the Mwave technology 
platform's DSP. The Mwave De- 
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velopers Toolkit includes APIs, 
tools, and sample code. 

Phone: (800) 356-3594 or 
(617) 661-1840. 

Circie 1281 on Inquiry Card. 


VISUAL NETWORK MANAGEMENT 


LANtastic Management Services 
software (from $199) provides 
basic visual monitoring of a net- 
work from a Windows-based 
platform. The Artisoft (Tucson, 
AZ) software graphically dis- 
plays information about an en- 
tire network, enabling adminis- 
trators to view how the network 
is performing at any given time. 
Features include node discovery, 
preset alarms, trouble reports, 
and icons that let the adminis- 
trator organize the network into a 
virtually unlimited hierarchical 
schematic. The advanced version 
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Developed jointly by Spry and O'Reilly & Associates, Internet-In- 
A-Box lets you easily access the Internet from your PC. Spry's 
graphical network applications provide FTP, Telnet, Gopher, 
mail, news, WAIS, and Mosaic to let you access O'Reilly's Glob- 
al Network Navigator as well as other Internet applications. 
The point-and-click tools are virtually transparent, according to 
Spry. In addition to Spry's TCP/IP applications, the package 
includes O'Reilly's The Whole Intenet User's Guide and Catalog. 
NovX InterServ provides TCP/IP-based Internet services via 
SprintLink toll-free data services. The single-user version costs 
$100; the LAN version is $250. A Mac version is in the works. 


Contact: Spry, Inc., Seattle, WA, (800) 777-9638 or (206) 


447-0300. 
(Circle 1272 on inquiry Card. 


adds inventory management, 
which runs automatically when 
users start up the network; user- 
definable alarms and data gath- 
ering; and DDE support. 
Phone: (602) 670-7100. 

Circie 1282 on Inquiry Card. 


CLIP-ART MANAGER 


Corel Gallery ($129) contains a 
collection of 10,000 clip-art im- 
ages that you can drag and drop 
into any OLE-compatible appli- 
cation. From Corel (Ottawa, On- 
tario, Canada), the package lets 
you export images to a variety 
of standard file formats. Com- 
patible programs include Word 
for Windows, WordPerfect for 
Windows, Ami Pro, Microsoft 
Publisher, and Harvard Graph- 
ics for Windows. 

Phone: (613) 728-8200. 

Circle 1283 on Inquiry Card. 


PROACTIVE TIME MANAGEMENT 


A time management program for 
long- and short-term planning, 
First Things First Proactive 
($149) helps you define priori- 
ties and goals and then determine 
the daily path to achieving them. 
The Macintosh program, from 
Visionary Software (Portland, 
OR), consists of five integrated 
modules: an outliner, a calendar, 
reminders, a linker of calendars 
or task lists, and a means to at- 
tach related files to an item and 
then launch them from an out- 
line, calendar, or reminder. 
Phone: (503) 246-6200. 

Circle 1284 on inquiry Card. 


3-D ANIMATION SAVES SCREENS 
A Windows screen saver from 
Forté (Carlsbad, CA), 3DPC 
($19.99) combines photo-realis- 
tic, 3-D animation with surreal- 
ism. The animation includes vi- 
sual effects such as morphing, 
texture mapping. 3-D imaging. 
montages, video fusion, opacity 
mapping, and virtual reality. 
Phone: (619) 431-6400. 

Circle 1297 on Inquiry Card. 


| Software Update | 


MicroTap 3.0, Paladin Soft- 
ware San Diego, CA), adds 
EGA/VGA 
font maps 
with an in- 
tegrated 
font-map editor, a Hypertext 
reader with direct links to 
program-setup fields, ex- 
panded log capacity to 64 
MB, and PostScript file ex- 
portation. $349. 


Phone: (619) 490-0368. 
Circle 1298 on inqulry Card. 


TeamOffice 3.0, Team Ware 
Division, ICL (Santa Clara, 
CA), integrates seamlessly 
with your existing Windows 
applications via TeamFlow, 
supports Windows NT, adds 
a Windows interface for 
asynchronous dial-up client 
connection, provides forum 
support for X.400 addresses 
for senders external to 
TeamOffice, and supports 
Windows for Workgroups 
Microsoft Mail clients using 
a TeamOffice back end. 
$495 per user for 10-user 
starter license. 


Phone: (800) 240-8326 or 
(408) 982-9141. 
Circle 1299 on Inquiry Card. 


Calendar Manager 5.0, Russell 
Information Sciences 
(Laguna Hills, CA), lets you 
more ваду schedule meet- 
ings and 
send mes- 
sages to 
meeting 
schedulers; 
create to-do lists; and view 
and select Calendar Manager 
users, resources, and facili- 
ties across all enterprise 
servers. It also includes a 
Windows client GUI and has 
an optional Executive Desk- 
top that lets you use the soft- 
ware as a personal appoint- 
ment book and scheduler in 
diary format. $60 to $300 
per seat; first server, $995; 
subsequent servers dis- 
counted. 


Phone: (714) 362-4000. 
Circle 1300 on Inquiry Card. 
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An intuitive client /serv- 
er, decision-support, 
and data-retrieval tool, 
Open/query builder 
| helps you access data- 
bases such as dBase, 
SQL Server, Sybase, 
and Oracle via ODBC. 
The software’s graphi- 
cal step-by-step ap- 
proach lets you devel- 
op ad hoc queries by 
pointing and clicking 


on icons; at each step, the software prompts you for the required 
information. Each step is automatically documented, letting you 
modify, maintain, reuse, and share the results as well as the 
query diagram. The program costs $395. 


Contact: Wang Laboratories, Lowell, MA, (800) 421-8006 or 


(508) 459-5000. 


| Circle 1273 on inquiry Card. 


FLIP THROUGH GRAPHICS 


IN FOXPRO 

Flipper for FoxPro ($349) is a 
graphics library that simplifics 
adding charts and drawings to 
FoxPro for Windows programs. 
From ProWorks (Hermiston, 
OR), the software is an FLL 
(FoxPro DLL), which lets you 
use it directly from the command 
Window or from a FoxPro схе- 
cutable program. Flipper for 
FoxPro can display data in 2-D 
or 3-D and permits multiple 
graph types on one screen and 
unlimited graphs on a page. You 
can rotate 3-D charts to any an- 
gle or elevation and reverse x and 
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у axes оп 2-D charts. The pro- 
gram also includes automatic 
axis scaling and permits two 
independent y axes. Low-level 
drawing functions are also avail- 
able. 

Phone: (503) 567-1459. 

Circle 1285 on Inquiry Card. 
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accuracy. The Sonera 
Technologies (Rumson, 
NJ) software provides 
step-by-step advice on 
how to obtain optimum 
picture quality from 
your monitor and video 
board. It supports all col- 
or modes, from mono- 
chrome up through full 
24-bit color. 

Phone: (800) 932- 


Т | 6323 or (908) 747- 
МЕ ир 


REAL-TIME BACKUP FOR NT 


Real-time backup and recovery 
software for Windows NT, Oc- 
topus (from $3975) protects 
against loss of data from prob- 
lems such as electrical failure 
and accidental human interfer- 
ence. From P&W Technologies 
(Washington Crossing, PA), Oc- 
topus is based on electronic 
vaulting technology. All trans- 
actions on onc computer system 
are automatically shadowed on 
another. In the event of a system 
failure, Octopus immediately no- 
lifies the user and begins to log 
the unsent file activity; recovery 
and restart are automatic. The 
one-to-many and many-to-one 
data-recovery system can be 
LAN- or WAN-based. 

Phone: (215) 321-2250. 

Circle 1286 on Inquiry Card. 


IMPROVE YOUR WINDOWS 
DISPLAY 


DisplayMate for Windows ($79 
until May 31; $129 thercafter) 
improves monitor picture quality 
by improving sharpness and con- 
trast, reducing certain forms of 
geometric distortion, minimizing 
or eliminating moiré patterns, and 
improving color and gray-scale 


4 6886. 
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LISTEN TO YOUR E-MAIL 


The eNote for сс: Mail package 
($49), a front end to cc: Mail, lets 
you filter important mail mes- 
sages and route them directly 
to the screen. From the E Ware 
division of Visual Cybernetics 
(New York, NY), the program 
uses cc: Mail's filtering ability so 
that you can screen messages by 
user name, priority, or subject. 
When both the sender and the 
recipient are using eNote for 
cc: Mail, eNote-specific data, 
such as sound and voice files, 
can be attached to the message. 
With the text-to-speech feature, 
you can tell the software to read 
your eNotc messages aloud. 
Phone: (800) 743-8645 or 
(212) 564-779]. 

Circle 1288 on Inquiry Card. 


SCANNING IN UNIX 

The PixelScan plug-in module 
for Adobe Photoshop 2.5 ($499 
until June 30; $799 thereafter) 
enables you to connect to scan- 
ners from most major companies 
while using Silicon Graphics and 
Sun versions of Photoshop. From 
Mentalix (Plano, TX), the mod- 
ule lets you scan all types of im- 
ages and adjust and reposition 
an image or a portion of it; you 
can also control image attributes, 
such as contrast, intensity, and 
gamma, before you start scan- 
ning. 

Phone: (214) 423-9377. 

Circle 1289 on Inquiry Card. 


` Software Update 


Conversion Artist 2.0, North 
Coast Software (Barrington, 
NH), supports Photoshop 
CMYK TIFF files and fea- 
tures for image color correc- 
tion, stylized filters, and color 
separation. It also adds image 
editing, JPEG image compres- 
sion, and a JPEG-based view- 
er and self-extractor. $149.95. 


Phone: (603) 664-6000. 
Circle 1301 on Inquiry Card. 


MacFortran 11 3.3, Absoft 
(Rochester Hills, MI), in- 
cludes a full-screen source- 
level symbolic debugger, im- 
proved support for the 68040 
CPU; MIG, a graphics library 
integrated with the company's 
Macintosh Runtime Window 
Environment; a software FPU; 
and a software emulator for 
machines without a math co- 
processor. $595. 


Phone: (313) 853-0050. 
Circle 1302 on Inquiry Card. 


TeleFinder 3.2, Spider Island 
Software (Irvine, CA), lets 
you view GIF files while on- 
line and automatically decom- 
press and view graphics files 
while downloading them. It 
also has built-in drivers for 
V.Fast modems and supports 
Internet Mail access. $425, 


Phone: (714) 669-9260. 
Circle 1303 on Inquiry Card. 


Progress 7, Progress Software 
(Bedford, MA), adds graphi- 
cal and event-driven exten- 
sions to the 4GL and enhances 
the DataServer Architecture 
and the RDBMS. From $1400. 


Phone: (617) 280-4000. 
Circle 1304 on Inquiry Card. 


Koyn Fractal Studio 2.0, Koyn 
Software (St. Louis, MO), 
nude сог, ап easy-to-use 

a graphical 
| editor, high- 
! resolution 
rendering 
capability, 
templates, and floating-point 
coprocessor support. Single- 
user version, $149.95. 


Phone: (314) 878-9125. 
Circle 1305 on Inquiry Card. 


VISUAL DATA ANALYSIS A. 
PV-Wave Personal Edition 
($695), a native 32-bit applica- 
tion for Windows, lets you vi- 
sually analyze large amounts 
of complex data. You can use 
the Visual Numerics (Boulder, 
CO) software to interactively ex- 
plore, manipulate, analyze, and 
present large amounts of data 
quickly. Features include inte- 
grated 2-D and 3-D graphics; 
surface and vector plot types; im- 
age and signal processing; and 
support for time-series data. 
Phone: (303) 530-9000. 


Circle 1291 on Inquiry Card. 


ERROR-LOG MONITORING 

The LANStor RedAlert network 
management utility ($295) has 
the ability to proactively monitor 
NetWare error-log events and 


automatically dis- 
tribute the informa- 
tion via a twenty- 
M fifth line console, a 
mage Pager, a workstation 
== broadcast, cc:Fax, 
fai ог cc:Mail. From 
п m3 Storage Dimensions 
eee (Milpitas, CA), the 
-» LANStor RedAlert 
“¢€ utility collects and 
“4 reports error infor- 
mation originating from any ven- 
dor-independent server, software, 
or peripheral that reports to the 
NetWare error log, according to 
the company. The software in- 
cludes queue management and 
lets you customize reporting op- 
tions for specific personnel. 
Phone: (408) 954-0710. 
Circie 1292 on Inquiry Card. 


DATA ANALYSIS FOR WINDOWS w 


Spyglass Transform ($595) has 
expanded to Windows and Win- 
dows NT. The vi- p i 
sual data-analysis | 
tool enables you 
to quickly ana- 
lyze large matrix 
and image data 
sets. You can use the — 
(Savoy, IL) point-and-click op- 
tions to create surface plots. color 
raster images, line graphs, con- 


INTERACTIVE DOCUMENT CONFERENCING 


Based on Unix and X Window System 11, Sietec’s jointX is an 
independent component placed between an X server and an X 
client to permit interactive document conferences composed of 
participants in different locations. Changes made by any partic- 
ipant are instantly shown on the terminals of all other partici- 
pants, according to the company. The package allows any TCP/IP 


network connection. 


Three basic components make: up jointX: The sharing com- 
ponent distributes the X events, the coordination component 
structures communication, and the administration component 
controls document access and security. The audio and video 
components of jointX are integrated into the system via the con- 
ference control process and run on the user's computer rather 
than on the conference server. Cost for the package starts at 


7000 deutsche marks. 


Contact: Sietec GmbH, Berlin, Germany, +49 30 386 28244; 


fax +49 30 386 23780. 
Circle 1274 on Inquiry Card. 


tour plots, and vector plots from 
matrix data arrays. You can im- 
port data sets from ASCII 
spreadsheets or binary data files 
and add floating-point annota- 
tions, titles, axis labels, numeri- 
cal scales, tick marks, and col- 
or bars. 

Phone: (217) 355-6000. 

Circle 1290 on Inquiry Card. 


NEURAL OCR SCANNING 
CharacterEyes OCR software 
($695), from Ligature Software 
(Burlington, MA), uses ad- 
vanced neural network technol- 
ору to let you capture text at up 
to 300 characters per second 
with a recognition accuracy of 
up to 99.6 percent. You scan a 
document with a single click of a 
mouse button; the software then 
analyzes the page layout and rec- 
ognizes and captures the text, 
which you can export directly 
into your word processor. Char- 
gw acterEyes supports 
| obscure typefaces 
and can read faxes, 
small typefaces, dot- 
matrix text, and de- 
à graded documents. 


Availabe for Windows and the 


Mac, the software runs in 32-bit 
mode and incorporates Hewlett- 
Packard’s AccuPage scanning 
technology. 

Phone: (800) 888-0060 or 
(617) 238-6734. 


Circle 1293 on Inquiry Card. 


INI FILE CONTROL 

A Windows .INI file editor, ini- 
Expert ($34.95) has a compre- 
hensive on-line reference. From 
Chattahoochee Software (At- 
lanta, GA), iniExpert helps you 
to fine-tune your .INI files by 
speeding up performance, avoid- 
ing system crashes, changing 
hardware drivers, and customiz- 
ing the look and feel of Win- 
dows. By using the menu-driven 
interface, you can turn entries on 
and off without removing them. 
Phone: (404) 633-3872. 

Circle 1294 on inquiry Card. 


Software Update 


PixelFX 2.5, Mentalix (Plano, 
TX), adds user-transparent 
links to FrameMaker and In- 
terleaf programs; supports ad- 
ditional input, output, and im- 
age-compression file formats; 
enhances OCR capabilities; 
supports additional Unix oper- 
ating systems; integrates with 
the ER Mapper earth-science 
image-processing application; 
and expands scanner support. 
$1599. 


Рһопе: (214) 423-9377. 
Circle 1306 on Inquiry Card. 


Forest & Trees 3.1, Trinzic (Palo 
Alto, CA), includes the ability 
to call external DLLs; adds 
four database interfaces; en- 
hances the reporting feature so 
you-can add pictures, business 
graphics, and color to reports; 
adds a "drill down" capability 
to get to the appropriate level 
of graphical or numerical de- 
tail; expands its graphical 
data-analysis capabilities; and 
increases user-interface op- 
tions. $695. 


Phone: (603) 427-0444. 
Circle 1307 on inquiry Card. 


Remotely Possible/LAN and Dial 
4.0, Avalan Technology (Hol- 
liston, MA), includes DOS 
and Windows in one package, 
supports full-screen DOS and 
data transfer speeds of up to 
230.4 Kbps, adds DES encryp- 
tion security, supports more 
than 150 modems and asyn- 
chronous modem pooling, and 
adds remote keyboard- and 
screen-disabling capability 
and printer redirection. $199. 
Phone: (508) 429-6482. 
Circle 1308 on Inquiry Card. 


MetaCard 3.1, MetaCard (Boul- 
der, CO), can import and run 
stacks developed in Hyper- 
Card 1.2.5 and 2.1, supports 
object-oriented graphics and 
the import and display of 
PostScript EPS graphics, 
plays back FLI/FLC format 
animation, and adds functions 
for spawning and managing 
external processes. $495. 
Phone: (303) 447-3936. 
Circte 131.0 on Inquiry Card. 
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Quatech, your communication source for 


RS-232, 422 and 485 adapters. 


س“ —— 


Quae manufactures a com- 
plete line of communication adapt- 
ers for PC/XT/AT*, Micro Channel" 
and compatible buses to meet asyn- 
chronous and synchronous, serial 
and parallel communication require- 
ments with protocols such as RS- 
232, RS-422, RS-485, CurrentLoop 
and IEEE488. 


S oftware support for SCO Unix", 
Windows", Xenix*, OS/2* and DOS. 


Los Acquisition and Indus- 
trial /О products manufactured by 
Quatech are also available. Call for 
a free Data Acquisition and Com- 
munication Handbook today. 


Cais adapters fea- 
turing: selectable/shareable inter- 
rupts, 16550 availability (baud rates 
up to 256K on standard asynchro- 
nous adapters) and address 
configurable as any COM port. 
Multiport adapters feature 2, 4, and 
8 ports with independent serial in- 
terfaces. Most adapters provide AT 
interrupts (IRQ 2-7, 10-12, 14, 15). 


Зы support for our ргоа- 
ucts are available free of charge. 


800-553-1170 


FAX: 216-434-1409 
BBS: 216-434-2481 


ШЦ 


CJ GUATECH 


662 Wolf Ledges Parkway, Akron, Ohio 44311 
U.S.A. (216) 434-3154. international: Austra- 
lia/Interwortd Electronics 03-563-5011, Canada 
(Western)/Interworid VCR 604-984-4171 
(Toronto office 905-513-7027), Denmark/Jes 
Rasmussen Aps. 45 4281 6838, England/ 
Diamond Point International 634-722-390, Fin- 
land/Lab Hitech OY 358-0-682-1255, France/ 
Elexo 33-1-69302880, Germany/ Jupiter Elec- 
tronic Systems 06181/75041, Israel/RCM Ltd. 
972-03-6487885, Italy/N.C.S. Computer Italia 
03311 770-016, Korea/Sam Boo Enterprise 
Co. 82-2-135-280, Netherlands/ACAL Auriema 
040-502602, Saudi Arabia/Integrated Com- 
puter Operations 966 3 895 1827, Singapore/ 
Bliss Services Pte Ltd (65) 338-1300, South 
Africa/Eagle Electronics 27 21 234943, Spain/ 
SANTA Barbara SA 343-4188116, Sweden/ 
SYSTEC 46 13 1101 40. IBM PC-XT, AT, and 
Micro Channel are regi- 

stered trademarks of IBM 

Corp. Ail other trademarks 

are of their respective 

companies. 


Circle 125 on Inquiry Card. 
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This categorized four-color display 
section makes it easy to find 
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and suppliers. 
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From Accessories to Laptops 
to Word Processors, you can 
easily find the dealers you are _ 
looking for in this directory of 
products and services. 1 
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CALL THE UPGRADE EXPERTS 


meets vison With the award winning ProAudio Stu- 
dio 16 ocheive extraordinary stereo sound. Featuring high 
performance SCSI CD-ROM interface, 16 bit PC interface & 


20 voire г, Indudes voice recognition, sound 
editor, custom mkrophone ond much more! 

Medio Vision Pro Audio Spectrum Basit .................. $99 
Media Vision Pro Audio Spectrum 16 .................... $129 
Medio Vision Pro Audio Studio 16 .......................... $161 
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SOUND CARDS 
Creative Lobs 
Sound Bloster Deluxe ........................................ 
Sound Blaster Pro Deluxe ....................................... 989 
Sound Bloster 16 Bask Addition ............................ 5139 
Sound Blaster 16 Multi О) .................................... 
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MULTIMEDIA KITS 
Creative Labs 
Creative Labs Discovery 8 -bit, Internal ................. 5379 
Creative Lobs Discovery 16- bit, Internal ............... $439 
Creative Labs Edutoinment 16 -bit, Internol ........... 5508 
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Media Vision Double Fusion LX, Internal ................ $379 
Medic Vision Double Fusion (D16, Interna ............ $499 


Medio Vision Prol6 Multimedia 515 11, Internal ...... $519 
Medio Vision Prolé Multimedia SYS 111, Internal ..... $779 
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005-535 Internal with coddy w/o controller ....... 349 
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CDS-535 Internal with caddy, controller & cable .. 538.9 
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PocifiPage PE/XL indodes 4 MB IP, I, NLD, IIP S769 
Райк Directed (5120) $ 
Paci Connect Xi (256k] 5 ports fi, Ий, Ш.Ш $329 
Pacific Connect 10 4256k) 7 ports IB, 4 1... 9489 
ee, — 


yen $131204, 15ms, 1H, 3.6106. ..$189 

ТШМ PRIMI olia کک‎ „510% 
130448 5131444, V5ms, TH, 3.5* IDE аа. $199 
Jil. C"———— 5219 


260MB 5132904, 16ms, 1H, 3.5" IDE... $279 


J S]e ——————— аы 
1420MB $141550N, 15m, FH, 5.29 99... $1499 
Lo] E ——саныьланбнь: . $2049 


Intel Math Coprocessors 
| ond Л, АШ сонан | 
803870X 16, 20, 25, IIH? .................................................... 589 
8038751 Mobile 16, 20, SMH ...................................... iria: ED 
Intel OverDrive Processors 
4868270 with ecel 50. 5 2 55 9375 
4845125 with socket ——— ——. 5438 
1850125 without socket .......... $438 
4850133 without socket... s 9584 
AB50X33 oc 484533 with socket e $555 
Cyrix 
G4MDb18/32. LS. $289 
— B nnnc 904 € 


$369 
с. т ———— سسس‎ 51% 


"E . à 5 a mi , = 
- 800-459-9866 < 


Circle 181 on Inquiry Card (RESELLERS: 182). 


Of All The PCMCIA 
ji umi d For Your Notebook, 8 WE SET THE 57; 
MEMORY GUARANTEED - 10096 
COMPATIBLE IN FORM, FIT, AND FUNCTION 
ALL PRODUCTS USER INSTALLABLE 
INSTALLATION INSTRUCTIONS INCLUDED 
WITH MOST MEMORY PRODUCTS 
FREE TECHNICAL SUPPORT 
THOUSANDS OF ITEMS IN STOCK 
CORPORATE PO'S, APO/FPO'S WELCOME 
GOVERNMENT AND 


=| A PRIM 
NIDARD* 


One Really Sticks Out. 


Е EDUCATIONAL PRICING 
,, POMKCIA 2.0 Data /F ХЈАСК 
M Bj vetera uni ee s299 [| “INTERNATIONAL ORDERS WELCOME 
P” /3695os F/Moder 5. 79 7€ 
P Nils rA ere Le SPECIAL VOLUME PRICING 
Mais n. 5236 OVERNIGHT DELIVERY AVAILABLE 


Eee a س ا‎ NO SURCHARGE ON CREDIT CARDS 


Robotics = = € 


The intetiqgent Chowe in Data Communicators 


гу, 


gortuter 14,400 fax, External МА $173 
ipe eri lor 14,500 fai , lesemal не NO... $158 IN 
Courier V.32 terka fax with ASL Еке... ~ MH WE STOCK 
Courier V31 hehe fax with ASL етой. 5345 MEMORY UPGRADES 
Courter V.32 marba with ASL, Exerc] 00 $385 FOR THOUSANDS OF 
Courter V.32 turbo with ASL, Мел. 5145 COMPUTERS AND 


BOCA 


PRINTERS 
B 


ta n E ыс 


RESEARCH INCE 


|” LÎ Enernol 14,400bps dato, 14,400 send ond recieve lox. 

E] 32, 9.32005, V.AZbis, MMPS protacel, throughput to 

Faro 1 57,600bps. includes commanicotions software for 005 
ЖЕ cad Windows 


800-459-9866 
714-448-7750 
714-448-7760 


Monday - Friday, 8om-Spm, P.S.T. 
Saturday, 9am-3pm, (Orders Only Please) 


Ary D» 
f s - E - Pa, 


“Mainstream Choices!” 
MicroScan /20) 
* MicroScon 3E«, 147, 0.28mm, 1024268 М © 72Hz 


Microprocessor-bosed digital controls, 30K - 60KHz ..... 5349 


* MicroScan 4G, 157 FST, 0.28mm, 1780x1024 KI @ 608: 
Microprocessor-basad digital controk, 30K - 64KHz .... 5479 


* MicraScan 5A, 17" FST, 0.26mm, 1780x1024 NI @ 60Hz 
Microprocessor-based digital contrals, 30K - KHz ..... 5819 


MONITORS 


Witachi 
15, 10242758 NI Q 70r, Tome. 8? 
SaperScan 17, FST, 128051024 MI @ GHz, 28mm... S769 
SeporScom 20s, FST, 1280x1024 NI @ Ohr, 31mm ...... $1429 


"a r p 
Tantei” 


First Source International, Inc. 
7 Journey 
Aliso Viejo, CA 92656 


Tom ond Catton Memory йит: ot nd part; meteor omis ary ler pew 


abl сеен. freight charges ин мейш A opened mbuma predict ort ome 
ати Ui simia ай, а; n al Ren Mí non-dal acies rotor, axpenad. 

__,, MlcroSotn 71, 14° 78 dot pitch, 1024x768 NI... 5289 rokned, or omcslled vor, өй be эйи le s 205 

ET iicroScm Jio, 14^ 29 doi pitch, 10241748 M @ 72 Hz _ $349 remm [ы би te LIL trf plored ы saree 


alien, comer pricey mey be lider Gos 7 : 

gored. Pris кый айу ore ин! te heaps i " 

ets) om Hama grece st e^ ns d абау o 
Батаа) 


Mirasa 36, 14° 241 ра, Кге. EGR color ойе SH9 
MácreScam 46, 15° .28 dot pitch, На, Hi-res monitor _._... A 
Miroven 5А, 17” 2600 pitch, Flat, Hi-res, mon. degouss . S819 


120: IT-YOURSELF DATA RECOVERY 


| RECOVER DATA FROM PHYSICALLY 
DAMAGED FLOPPIES & HARD DISKS 
| IN LESS THAN 60 SECONDS! 


recovers Wat Î | RESCUE DATA RECOVERY SOFT- fut General ature messages it 
e | | WARE™ is the FASTEST. EASIEST & xs imties werent iney олер Now 
кыайан | SAFEST method in data recovery anywhere! 


Меге 15 2 betfer sotabon RESCUE can 
1 For the first time you can recover a file 


tecover data trom ай but the most 
Ihoroughiy trashed disk. RESCUE арремз 
|| in less than 60 seconds 
[ wsi 


Fahro фін and 
Ceres DOS Erroa 


MO» ny SES 
Effect ve 
Cows Өсүш} the 
Koap ae Очи 


Recovery ёки 


| Recover Text, Exe. Graphics files, etc. . You 
caneven recover entire sub-directories with 
a single key stroke. 


Tfal 


PC DIAGNOSTICS THAT REALLY FIND THE BUGS! 


THE TROUBLESHOOTER™ is unlike other diagnostic programs that rely on DOS. The Troubleshooter™ bypasses DOS and 
lests all major hardware directly for true accuracy while other programs frequently give erroneous test results. Loaded wilh all 
Ihe tests you need to quickly and accurately isolate Ihe source of PC failures. Newest version includes low level formatting 
of |.D.E. drives and cache memory testing. Runs on any PC (with intel or compatible C.P.U.) independent of any operating 
syslem! Priced far below all competitors, 


| THE OISCOVERY CARD" is the only tool that truely ends l | 
the frustration of IRQ & DMA channel conilicts! Stop | rem 


| wasting lime trying to "Figure-it-out" when it comes to set- [l cessas 
ting up add-on cards. Perfect for anyone who upgrades | — n 

PC's, sets up networks, multimedia, etc.. Lam m 

` you support PC's, the Сай в Ме) fo become one of you 

most important tools " -INFOWORLD, September 

THE POCKET POST™ is the most — and feature 

packed diagnostic power-on selt test (post) card in the world. The Troubleshooter Kit™ 

Debug dead PC's in less than five minutes! Also, tests power 

supply and 9 bus/clock signals. Comes with a detachable logic probe. CALL NOW 


EVERYTHING YOU NEED 
FI TO INSTALL, SET-UP & 
MAINTAIN HARD DRIVES! 


ma DRIVE PRO™ — The all-in-one software utility for the most 

Р ; geese} efficient and correct installation and maintenance of any hard 

Е РЕ drive! e Install IDE Drives in less than 60 seconds! Automatically 
The Hard Drive kit "* sets CMOS, Partitions, and DOS formats without re-booting or 
user intervention. e DOS Format any size drive in under 30 seconds! e Drive Table Override allows almost any BIOS to have a 


user delinable drive type. © Drive Boot Fixer isa safe alternative to low level formatting bad IDE Drives. Plus too many other features 
to mention! 


ENCYCLOPEDIA OF HARD DRIVES™ — 3 volumes with over 1500 pages! The largest compiled reference on Hard 
Drives ever published! 
Volume One...SET-UP GUIDE • \ntertace Types and Installation e Hard Drive Specs for aver 2100 drives from 1984 to present. 


Volume Two... DRIVE SETTINGS • Explanation of Jumper Types, Changes in Make & Model and Default Jumper Settings e Diagrams for over 
1000 drives with detailed specifications 


Volume Three... CONTROLLERS • Over 400 Diagrams of Controllers with detailed specifications And Much More! 


Je ma БАБЫ 


THE HARD DISK TECHNICAL GUIDE™ — м аран = version of the Encyclopedia with over 400 pages of vital 


. specs! Compact to carry in the field. 


VITAL HARDWARE SUPPORT 
AT YOUR FINGERTIPS! 


Now available lor tha first теё on CD-Rom, this Technical Library contains complete 
contigurations, specifications, diagrams, settings, component locations, and vital informa- 
tion on 1500 main boards, more than 700 network interface cards, 2100 hard drive ыды 
and 400 controller cards. А must for апу service department. CALL NOW FOR PRICING! Technical Library on CD-Rom 


Д ; FIX YOUR WINDOWS 
ш E FAST! 


July 1993 хе 


* ..a model of elegance and clanty Skylight | 
stands VET. product thal exudes intel. |i 
pence in function and design ~ | 
- PC Magazine, July 93 


TUNE, OPTIMIZE & — ма 
TROUBLESHOOT WINDOWS tor 
faster speed & top performance! 


"Any way you can Sunk of 10 slice tf, Skytight can show : ee 
Windows tS using , System resources, system meines. GDI heap 


usage. This MDI based program offers an intriguing view into the guts of 
Windows." - Windows User, June 93 


NO MORE 
SYSTEM CRASHES | 


COOL CHIP™ is an 
inexpensive heat sink B 
thal can tower the op- j 
erating temperature of f 

a C.P.U. by as much 

as 35°F, thus elimi- М 
nalingsystemlock-up B 
due to excessive heat. ias 


Excessive heat build- 

up within the C.P.U. 

is the number one 

cause of system = “2 

crashes, lock ups, erratic behavior эм millan! failures. 


COOL CHIP™ is the most effective means available to 
eliminate C.P.U. overheating. 


“We had been experiencing various probiems wilh system lock- 
ups and shul-downs, and we exhausted all other possibilities | 
to resolve these various problems (memory, programs, power | 
supplies, monitors, disk drives). . .since the installation of COOL | 
CHIP we have encountered по other problems.” 

- M.H., Certified Network Engineer 


uni 


Circle 190 on Inquiry Card. 


E Rapidi RAID, Медатомег, Dominator. Universat LL Imagmation Station are trade marks of Computer & Control Solutions. inc, Other trogernarks gre property of their pecan holders 


M N sm а] Жыш Cx CRT 
у Complete Interactive Klosks | 


( | Polnt of Purchase Displays 
Demonstration Console Ne 
> Data Collections Terminal „покое! 
Training Center / S Model 


I Features Include: 


i е эшш d & 17)- 19" Rack Base Unit - Stylish 
Modular Design - Credit Card Reader - Telephone / 
| Videophona - Printers - Custom 


2 «si| DiqisAl Video Editing 
C» * etme ша * Ful Array of Transistion Effects! | 
s Coptura Video up to 16.7 Millon Colors! 
te Non-Linecr Solution! ә Supports all video Stancianrcis! 


+ Compi 
En Less than 91000 


Mirjan Hania" 
к 


Rack Mount Disk Array ee A 
e Sound Blaster 16 Discovery CD Kit e 
a HotPiug Pwr Supply PROMOTION Real Time Frame Grabber 
А Hot Pius Dives | w/Dual Speed CD ROM & 5 tities ө TARGA Boards 16 ond 324 
* Each Drive has own * CANON RC-360 & RC-570 Cameras e MATROX multimedia products 


e SLIDE SCANNERS 


е 
о DIGITAL FILM RECORDERS by Рокот ә А05 PHOPOSIYLER gre 


Image 
* BRAVO Side Moker by Folaroid - © MULTIMEDIA EXPLORER for Windows 
s UMAX 24-bit 600-1200 DPI Color Scanners « ANIMATOR PRO 
e COLOR POINT CH4104 GMB RAM А-ге ө 3-D STUDIO (with systems only) 
* HITACHI Video Printers 
e MITSUMI CD ROM (FAST 340MS access) * V 999 Professional (VGA-NTSC) 


| Powersupply 
* Faull Tolerant 
tic LEDS 


€ PANASDNIC ENSE "0CKH © TV Bridge External (Ext. VGA-NTSC) 
A apid RAID e TOSHIBA XM3401 (200M5/327KB та 5 أ‎ 
Super Servers | е Sony & JVC CD-ROM 3ecorders * ShadowPro Image database softwore 
* Easy to Configure | £ 
: Fault Tolerant 
ee Rr KDOMINATOR — 
T s Hot Swap Drives 


e Drives have their own power 
e Sup plies 
‘Upto 70 high capacity 
*removable drives. 


The Mother of all Boards! 


e Up to 256 MB RAM onbocrd 

e Up to 512K wrile-back CACHE 

e 12 32-BIT EISA Slots, with 8 Bus master slots 
e Supports 486-33, 50, or DX/2 66 

e Маде in USA 


wm Zest, X ElSABus486/P24T CPU Card 
s The Ultimate Single Board Computer 

(ISA and PC/ 104 Versions also available) 

rT nae" a 32 BH EISA / Pontium Ready 


MT ш Up fo 128 Meg RAM / 1 Meg coche memory 
т Compoctibie with PCXI ESA Backplane Standard 
в Reliable design b ideol for incustrial oppications 


EISA Bus 14 Slot Backplane 
RR EISA Backplane 
ISABus4-20SlotBackplanes ШЕЕ 


4,6,6,8, 12, 14, 18, & 20sot configurations. 
Segmented versions also avallable. 


4896-66/90 мн: 


486-33 - $ 998 

486-50 - 51160 
486-66 - $1283 
486-804 - CALL 
Pentium - CALL 


System Includes: 

піе! 486 CPU Upgrodeabie to Pentium 
based processor with Intel Pentium 
Overdrive ready ZIF socket. 

=a rogramabie Flash EPROM (optional. 

Easy to configure frequency synthesizer. 

256K Cache (Exp. To 1 meg) 

Five 16-bit Expansion Slots 

Three VL Bus / 32 bit stots 

4MB RAM(Upgradable to 128MB) 

IDE HD/FD Controller with 2s/1p/1g 

1.2MB or 1.44MB Floppy Drives 


101 Enhanced NMB Keyboard L—— 4458 uenis Mis tis 
| 7 Bay Mighty Tower (Beige or Black) „19 Rack Color Workstations 
2 Low Noise Cooling Fans with filters ي‎ ae ee m 
300W UL CSA Power Supply п Holds up to 7 fulllength boards 
Black Mouse/KB/Monitor Options = Cooling fan controroperofing temperature of board 
E SIE TETER ااا‎ дый HO Dr ROGER, erumelkgytood Gort 


"Power Lunch" с" | | 


For demanding TechnoWizards on the go! 


Video Options 486 EISA System 


AN STB Wind X, Domond Viper, 2 
Матор 9. Метел. Morro CCSI 486-33-51198 call for 
| Monitor Options | CCSI 486-50- Hz 1374 AMIPricing! re ie AN A ria 
| рыс ө-т». уно с | CCS] 486-66-51497 ree 
Hard Drive Options 120 Meg to 70.0 Gig | Configured As ar. 3 тз i Color LCD r Color | 
Немеп оско, иет Digo. Cal oou CD ROM Above 256K $ LCD & Gos Plosmg NOW AVAILABLE 


ond ophico! Олен Cache On MB, 
и — В ЕЅА and 
Е VLB Slots 


— = E i= = کے‎ 2 = — 
mE o х Е - MÀ چ چک‎ = iS ee ERI BÀ 


` Computer а Control Solutions Inc. „л. 
Cy mem Call: 1-800-775-3525 2 


On Al Custom 
1510 Stone Ridge Dr. Mayor credit cords accepted. Posonal & corporote teasing avolotie Аз prices гећес! cos dacount. Fomine 1000 Ced 


ЕЕ = tb 2% tee PO Specifications. pncing 
Stone Mountain, GA 30083 compares, purses, ond Qovemment PO's 2% teo on of РОЗ apoy. 


Cases Avaliable 


LOO ETHERNET CARDS TESTED 
arein twos 


BYTE Reprints serve as 
high-quality, inexpensive 
promotional tools for: 
° Trade show handouts 
e Direct mail campaigns 
* Dealer/distributor promotions 
e Training and educating key 


IBM, Apple, and 

Motorola's PowerF 
technology 
„| promises low- - 


nt gan run Windows, iS 
cc Мас, 05/2, and 
СЕТ Unix software 


NG 


personnel | 
ч ЕД BLS TATE OF THe Arty, 
* Presentations at conferences/ =A THE FUTURE OF NETWORK! 
m • АТМ: Backbone of Your Next Network hp Di { |! | 
semin ars " ies Pumping Up for the Меш а 


And there’s more! 
e BYTE reprints can be customized 


with yo ompanv пате logo 
M - XT 
roduct picture, etc M 
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Susan Monkton 


BYTE Reprint Department 
One Phoenix Mill Lane, Peterborough, NH 03458 


Phone: 603-924-2618 з 
Fax: 603-924-2683 | RUTE 


Minimum order: 500 


Putting Technology to Work 


| Whether you are looking for rib mount computers, 
Monitors keyboards, or printers, now you can experience rack — 
mount power at an affordable price! Let our specialists help 


you design a rack mount system that best suits your needs. 


Customized systems that are racked with power! 
When you order computer systems from 
Recortec, you can be assured that you will recieve 
high quality, ore-tested, fully configured systems- 
customized for your specific requirements. 


Now that’s a powerful combination! 


Warranty — 
All Recortec rack mount products are backed 


with a one-year warranty. 


Free Catalog 
For a free copy of Recortec Rack 
Mount products catalog, call us today at 


1-800-729-7654 


RECORTEC, INC. 


1290 LAWRENCE STATION ROAD 
SUNNYVALE, CA 94089 


TEL: (408) 734-1290 
FAX: (408) 734-2140 


Circle 187 on inquiry Card. 


2. 


(cow) 


mi nea 


w 


bh wy таш br 


v In-cell Editing > 


Automate Complex Tasks 
v' Workbook Tabs ¥ Improved 


Scenario Manager # Common 
Interlace with MS Word 6.0 and 


"T1. "t 4] 


" Wizards to 


PowerPoint 4.0 
" Р Р Р Г = ж 
V ^ Bi MN ] | pg rasseonsoanaunesens2242 0 DL 4 ы 
NETWORKING PRODUCTS 


HNOVELL 


«инь V4.01 


§ USER СО... c эй «Bf. 00 
10 ОВЕН... mae ees et 2054.00 

USER CD... ә. dS. DOO 
SUSER CD ананна 009.00 

Netware V3.12 

5 USER 3.5" ...... АКЕ E ВОЙ 
10 USER 3. 8*.... він aon ne E Ra ted eves vib sel ИВ 
25 USER 3.5" sus NI ИШ ЖОШ 
SU USERISISS ei rte Ico EY em 3131.00 
100 USER 3.5* ............ жаиа. 4385.00 


Call lor Premg on NetWare CO ROM 
Метех and Upgrades 
PERSONAL NETWARE V1.0 NEW 
1 UBER... — 7.67 
S USER... КООН. 4. 
NOVELL PRICING ЇЧ GUDJECT TO CHANGE PLEASE CALL 
COW РСА THE MOST CURRENT PRICING 
activa 


COACTIVE STARTER KIT .............. 
COACTIVE ADD-ON KIT 


енене b Ph bed уе ел б HN HA PRORA LOOK rt aram HE bee I 


96 sàn hd пива фити er 


PASSIVE 4 POAT HUB 
C5055 ETHERNET A PORT CON rn 928,74 
TEADIS TOKEN RING 4MBPS CARD....... .....279.89 
TC4045 TOKEN RING 16/4 CARD ... 349,69 


Соту Camos tne Comph ve 
Line of TONS Products Сан for Dota f5' 


i"! ARTISOFT 
NODERUNNER 2000A .. a | 17,34 
ды лр ы 2O00T... es | =, 
NODERUNNERS! 00d - aE 
A ODERUNNER EL ADDE. À Aaii 
CENTRAL STATION It.. 


10BT 5 PORT INTERNAL НОВ... ьи... 
NODERUNNER STARTER KIT WINDOWS 4 


СЕТЕ 


РО 0 
T-RUNNER 12 PORT 1OBT ........... esee 


SMC’ 


ULTAAIG ETHERNET COAX 105.25 
ULTHA18 ETHERNET COAX 6PK 583.68 
ULTRA IG ETHERNET 108Т........................... 105.25 
LTHA16 ETHERNET 108T 6РК.................... 78.54 
ULTRA16 Beet COMBO........... 25.35 
Ае RNET COMBO 4PK... 603.49 
ЫЕ ELITE COAX 119.64 
ETHERCARD: ELITE COAX 6PK 28.73 
ERCARD+ ELITE M 189.26 
ERCARDs+ ELITE ТОВТ............................. 119.64 
ETHERCARD- ELITE 10BT GPK... 619.22 
ЕТНЕВСАЯО+ ELITE 10BT. 89.55 
ETHEHC ELITE EISA 10BT = 75.78 
ETHER TE Ом 51 


2509 ETHERLINK | СОАХ... ns $4.84 
509 ETHERLINK (11 COAX...... 115.50 

3С209 ETHERLINK {li COAX 5 PK „+.8@9.12 

3C506 NK 11 TOBT ........ К 


30509 ETH li COM 
3C505 ETHERLINK іи COMBO 5 ЁК. ed 
3C579 ETHERLINK EA yoa e A.9 
579 ETHERLINK ESA tOBT ... 10229.91 
1627 12 PORT LINKBUILOERT 3881 ^... 638.95 


" 
ا‎ mm ee — 


REDE WITH الاس‎ 


JUMBO 120MB 1ЇМТЕННМА!................................. 
JUMBO 250M6 INTERNAL ...............-- 

TAAKKER 120MB PARALLEL PORT. 
ТЯАККЕН 250МВ PARALLEL PORT . 
POWERTAPE 2.4GB SCSI INTERNAL. 
POWERTAPE 2.4GB SCSI EXTERNAL 
POWERDAT 4GB SCSI INTERNAL ........., 


[-MzGA 


TAPE 250MB INTERNAL ............... ‚189,57 
TAPE 250 INTERNAL us buds „185.13 
FLOPTICAL 21MB INSIDER ._._....................... 379.27 
BER! 1 DER SCHI- = ..A?B.11 
BERNOULLI 150MB INSIDER IDE .. 472.59 
BERNOULLI 150MB PC POWERED ..... 77.87 


POWERED » 
BERNOULLI 150MB lo inn o7 B.26 


SUMMIT. 


totay $1?9y1 et 


5Е120 120MB INT ТАРЕ B-U............ 
SE250 250M8 INT ТАРЕ В-0..........................163.29 
SE305 305MB INT ТАРЕ B-U................. 259 90 


MICROSOLUTIONS 


BackPark 3.5" 1.44MB FLOPPY PARALLEL... 
BackPack 5.25” 1 2М8 FLOPPY PARALLEL...t77.72 


вск 2X 
BackPack 250MB TAPE B-U PARALLEL .....,..358. 05 


СОМ IS A NASDAQ 
TRADED COMPANY 
TIGER SYWBOL COWC 
D & В Rated 4A1 
Dura 10-762-7952 


No Surcharge For am Cards 


АББА) d 


tem “' scissa of ай riy aset vi Pon uri 


349.77 


“AVAILABLE ONLY WITH CD ROM DAIVE 


PURCHASE CALL FOR DE TAH.S 


CD-ROM & OPTICAL DRI 
CHINON CDS535 INT CD-ROM KIT... 
CHINON CDX535 EXT COROM KIT... 


HITACHI 19005 EXT СУЙОМ... 
HITACHI COR1950 EXT Lasseter 
HITACHI 6700 INT Ср-НОМ.................... 


NEC 3XE EXTERNAL йлн 
NEC 23Xp Ропайе............................... 
ORCHID COS3110 INT... 
Pioneer ОНМБОАХ û DISC QUADRASPIN ... 
PROCOM 200MS INT SCSI CD-ROM... 


PROCOM 200MS EXT SCSI CD-ROM........ 


--.989.60 


....455.86 


TTT 
595,64 
— i GET 
HITACHI CDR6750 INT............... eee 


417.71 
479.90 
„658.97 


1143 ‚00 
452.05 
.557.65 


SONY CDUS35 INT СО-НОМ.........................- 265.72 
SONY CDu581 INT SCS! 2X CD-ROM .....-..... 289.53 
SONY CDU7205N EXT CD-ROM ................. 454.88 
SYDOS PARALLEL PORT CD-ROM ...............299.51 
PLEXTOR 3028 240MB INT КЇТ...................... CALL' 


PLEXTOR 3028 WPA SPECTRUM 16. .......... 


PLEXTOR 5028 240M5 EXT КЇТ.................. 
PLEXTOR 5028 'W/PA SPECTRUM 16... 
TOSHIBA 3401 Im SCSI CD-ROM... 
TOSHIBA 3401 Int SCSI CD-ROM w/ Apt. 


_.535. 14 


TOSHIBA 3401 Exi SCSI CD-ROM ........ MNT ot 


TOSHIBA 3401 Exi SCSI CD-ROM w/Adpt .... 


TOSHIBA 3401 Ext SCSI 4 Drive Tower........ 


E-J 


„618.50 


2535.06 


à | | | ae, 1 
7 V, LJ “А , 
Г q | 57 d 
d [ |. =” s 1 | re д "T" , 
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Jl MIERIAÀ o Lower Prices: 
TM4000E WinSX/25 
j J Monochrome 120MB —— 7 ;#], ‘CDW 32070 
PAT єз ЧЁ) € 9 TM4000E WinDX2/50 
, Monochrome 200MB.......$2529. B4. CDW 32678 
| 
B ues. I or less TM4000E WinDX2/50 
| Dual Scan Color 200MB .$2529.84 CDW 32679 
| 1 B y à = | E. i Fg Li 
a” Б Е 5 f | f 
NETWORKING PRODUC HIVES | PLOTTI ITIZERS & SCANNERS 
OTHER TOP-QUALITY NAME BRANDS HUFITER 
IS/ONE 12 X 12 4 BUTTON ............................295.728 
EAGLE NE2000+ COAX ... 109.90 i IONE 12 X 12 12 ВШТТОМ 7298.12 
EAGLE NE2000+ 1087... 99.90 12% 1248 & | i 219.55 
EAGLE NER TN COR с 708354 Пата | ROT E E NU MADE 
н = — a MEME Cio Doo ЖШ О ИНИН инн PNEU эта „Э8 
NATIONAL SEMI NE2000« 1OBT ......................94.5b BBMB EXT SCSI W/ADPT.....................538 C0 і СаСо 
II You Danî See What You Are Lookwig For. Call DB н 12X12 4 BUTTON 308.37 
COW Carnes ie Bout Networkng Saiection рыны DB Ill 12x13 18 BUTTON nr 
in tha Indusinyi | DB IR 12X18 W/PRES PEN 399.05 
LEE ME MT DE eres -— 2 | DB IH 12X18 16 BUTTON CORDLESS. -698.85 
Xircom SIDECAR 1 305M8 PARALLEL TU. EC | SLATE 12X12 W/PRES РЕМ...........................3832.40 
mE ETHERNET COAX... 258.0 75OMB-1.5GB INT TBU WADE... 1038.19 Canon 
PESIOBT POCKET ETHERNET 10BT ............268.71 750MB-1.5GB EXT TBU W/ADPT... `- 1254. B9 IX4015 COLOR SCANNER... 133 B.B2 
PA202B6 POCKET ARCNET СОАХ...............229.30 WYSE TERMIN puc с ——- 
POCKET TOKEN RING lit 465.89 ШП ы ы е | Summaghaphics: 
ae ae БО атк: Ж HAL + WYSE 20 30 AMBER on GREEN... 272.69 M Mu 
COM POCKET МООЕМ................. 505. 1255 60 
WYSE 55 AMBER, GREEN, ЧУНЇТЕЁ................218.36 La e Ме U E XTE 10 та M 
кан пт WYSE 60 AMBER, GREEN, WHITE................279.60 MASKET X 12 4 BUTTON .........524.44 
IBM то WYSE 150 AMBER, GREEN, WHITE ...........265.45 ГА „ноч 
пвм TOKEN RING 16/4 BA... 501-40 USE = 78. co WARE. "e! 1:389 1 А INSTRUMENT 
IBM TOKEN RING 16/4 Е" поно 809.35 НЕ 7100 А-О SIZE В РЕМ ...............................25®98.Т® 
ІВМ TOKEN RING MAU....... 456.48 | TIMEDIA, SOU: - CE Ht 7200 A-F SIZE 8 РЕМ................................23287.22 
Р HEWLETT 
intel uc c c NBS 
COW 5 CD BUSINESS BNET СТТ 19 85 пе эзер DOCUMENT ana y 
ETHEREXPRESS 16 COAX... Jm | GUIDE E AME MAS Е | ГЕ БЕИТ IOR WOGA oinnia 908.50 
ETHEREXPRESS 16 COAX BPK „454.13 | CREATIVE LABS DISCOVERY 16 INT aD HP SCANJET ICX DOCUMENT FEEDER......474.72 
ETHEREXPRESS 16 COAX 20PK 1494.18 SOUND BLASTER PRO ОХ... 114.30 EPSON - 
Hi, rans ri ا‎ woo CREATIVE LABS $B 16 MCD .................--. 157.07 
ETHEREXPRESS 16 OT PK E. SOUND BLASTER 16 ASP MCD.....——-! 8713 |  ACTIONSCANNER ЕБ800С .. “ x 
EXPR 308T 20PK | MEDIA VISION PRO AUDIO 16 BASIC... 107.71 ACTIONSCANNER ESBDOC... — 
ETHEREXPRESS МСА 108Т..... „16652 | MEDIA VISION PRO AUDIO SPECT 18... rud, А ACTIONSCANNER ESB00C PRO... ..1238.53 
ETHEREXPRESS 16 COMBO 11677 | MEDIA VISION PRO AUDIO STUDIO 16 ........159.45 ; PRODUCT 
ETHEREXPRESS 16 COMBO SPK „345.00 MEDIA VISION PRO 16 SYSTEM It BUNDLE.609.40 VIDEO PRODUCT 
ETHEREXPRESS 18 COMBO 20PK .............2036.93 MEDIA VISION MEMPHIS SYS .......................909.00 
ETHEREXPAESS FLASH 10B7 ... e 11.88 MEDIA VSION CRITICAL PATH.......................44,53 VGA & SUPER VGA MONITORS 
ETHEREXPRESS FLASH 108T SPK .......... 515.62 MS MULTIMEDIA ВЕЕТНОУЕН........................ 52.88 | d 
ETHEREXPRESS FLASH COMBO ........ ........ 131.82 MICROSOFT BOOKSHELF CD... eso 119.89 AST VISION 4N 14°. ——————— T, 
ETHEREXPRESS FLASH COMBO 5 PK ........599.00 MICROSOFT WINS SNo sys vao TT 52.95 MAG INNOVISION МХ15Ё..................515.00 
ETHEREXPRESS EISA СОАХ........................ 415.30 MS ENCARTA in چيا‎ 785.24 MAG INNOVISION MX17F... ....877 4D 
TOKENEXPRESS 16/4................. enne 399.53 MS WIN SND SYS V2.0 WIBOARD 139.20 МАС INNOVISION MX17FG. 927.53 
N i CO ..368.55 MICROSOFT CINEMANIA 1994 „57.88 MAGNAVOX СМ2079 14° .39.. 215.20 
NETPORT II AVOGT +. rega a ‚....368.85 ORCHID SOUNDWAVE 22... 219.72 MAGNAVOX CM2089 14° 28... .268 90 
ETHEREXPRESS ISA HUB assem ors ORCHID GAMEWAVE 32 ..................... .138.40 MAGNAVOX СМ2099 14° .28 МІ. 269.80 
ETHEREXPRESS ISA HUB ЕХР......................449.90 PROCOM INT MULTIMEDIA STATION... 739.16 MAGNAVOX CM9217 17"... ....599.30 
— — S ES СОТТЫ МЫСЕ iat паа 783.46 | MAGNAVOX 20CM64 20° SPECIALI.............399.00 
‘APE, REMOVABLE & FLOPPY DRIVES | YI € 267-04 NANAO FHAOIN 15”..........................›...... 697.00 
TAPE, REMOVABLE & FLOPPY DRIVES | SONY DSKTOP LIB INT W/SND 2X. 467.73 | NANAOF550 17" E 1047.77 
SONY DSKTOP LIB EXT W/SND 2X 54854 | NANAO FASOIW 17 1134.00 
COLORADO TURTLE BEACH MULTISOUND ......... 427.8 | NEC AV IS ph ae 
wm. | TUATLE BEACH MULTISOUND 127.88. | NEG SV 15°... bs TC untere 


NEC 5FGE 17" mmm MÀ DT 2T 


NEC 5FGp 177 — n 1227,21 
МЕС &FGp 21^... ET 
PANASONIC C1381i 14°... — M. | 
PHILIPS 1764DC 17"... es Б 


PHILIPS BBILLIANCE 17°... онна 1109.00 
PHILIPS BRILLIANCE 21°... enne d 28. BA 
SONY CPD1430 инни sl 97. DU 
SONY CPD1730 17".......................›..--........-#@7.00) 
SONY 178E 17”... — o 1147.00 


VGA & SUPER VGA OISPLAY CARDS 


ADS VGA TO TV ELITE ........... seen 223.57 
ATI GRAPHICS ULTRA: 2МВ.......................... 237.58 
ATI GRAPHICS ULTRA PRO 2MB 


ATI GRAPHICS ULTRA PRO 2MB EISA ......... 

CARDINAL WARPSPEED 2MB VLB ............... 

CREATIVE LABS VIDEO BLASTER ................ 

CREATIVE LABS VIDEO SPIGOT................... 

DIAMOND STEALTH PRO TMB ......................2 
LTH PRO 


DIAMOND STEA 2MB 
DIAMOND SPEEDSTAR PRO 1MB................. 


107.43 
DIAMOND VIPER VLB 2MB... eene SOT OU 
HERCULES GRAPHITE PRO Mê. ETT 
HERCULES GRAPHITE 2MB .. 368.35 
HERCULES OYNAMITE VLS 157.30 
INTEL SMART VIDEO RECORDER 485.08 
ORCHID FAHRENHEIT 1280+ 157.84 
ORCHID FAHRENHEIT VA ..... 172.97 
ORCHID CELSIUS VLB 1MB... ..238.97 
ORCHID CELSIUS VLB 2MB.......... e 287.96 
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M@Bpracncat | - | | | 
| Ey PERIPHERALS, VYIBL Cr >A ge 
4 Р М в | "ap u | Ef | 
Practical Peripherals KU | E | т М 
14.4K bps Data/Fax f£ MD »Q “фә " 
MiniTower Modem m4. m m Гә e ن‎ Modem with 
| 
v^ V.32bis Data, V.42 Error Correction, V.42bis ® |e Only Megaherz has the XJACK® 
Data Compression E DW | Extendable Connector & XJACK 
м^ Includes DOS and Windows Software, [ Lightens Your Load: No Awkward 


Lifetime Warr SERVICES YOU |: 
v Lifetime Warranty EEUU ES Ө Hot Swappable 


B Advanced Error Correction 


"3960 cc BETTER \ 5 Year Warranty 
14.4ҒХМТ................ Ёё Fd СОМ 26163 І! | Zp. $309 31 


9907.31 cow 27680 
' | 


" | ^ | 
WY | = ы E 1 | Bae | | | 4 d й | 
za md, асе ee т = ашы 1 ME NN ЧАНА i 
_ COMPUTERS B DOT MATRIX & LASER PRINTERS ШИ MODEMS & COMMUNICATIONS | | PCMCIA | 
TOSHIBA | [Robotics BOCA 14.4K ОАТА/АЛ....................................759.70 
T1910 120MB МОМО. 1477.64 DATARACE 14 4K WIFAX ..... . .. ‚238.24 
SI0CS 120MB DU DUALGLR — 707 "7 208I 55 AF2250 .... 11583 LONO 44491 SPORTSTER MODEMS d DATARACE 2400 WFAX -m 188.70 
TII0CS МВ OUALLA.. | . . 2277114 APISO 171.05 101170 600.83 cl l———————— НЙ EAGLE NE200T ETHERNET ... HE... 
MB iay AP3250 98.15 102550 воб м rr нь: аана | HAYES OPTIMA 144 W/FAX cone + 915.00 
9.45 14 4 EXT WIFAX .. cu ТИПП ео | == ) 
WORLDPORT 144 .. ii job” 149.00 
— 237.87 STYLUS 800°... 252.97 COURI 
LOTO. ............. Ре V.32TERBO INT INT... iP 7777 
ACTION LASER 1500............................—.. 054.70 VSSTERBO Exr PAX 
- n eres 718.22 V.22TERBO EXT WFAN. .... 
ER $25 MANUFACTURER REBATE (ENDS 530 DUAL INT W/FAX ... = 
TBM E DUAL EXT WIFAX....... a 
БЕ 5РРМ асас, 687.17 | (DHayes | 
4029-10 10РРМ.......................................1127.4 | ACCURA 24008 MWEN | .........................89 10000.25 42. 
ЖЕ ТТЕ EARS Ib шшш 
aur چ‎ " * ps ase ¥ omer ы. 
— 2 4039-12 12РРМ..... ооо ACCURA 14.4 + FAX 14.4 invent... de. 7379.45 1 ANTOR BEN SECRET С ORE = 288 49 
T6500C/510MB ACT CLR ., 7.209900 Е. 14А Еа... NAD USR WORLDPORT 14.4 W/FAX _................. 285.22 
T6600C/510MB CD ACT СЇЙ... 20590.00 4039.160 16PPM. gr 2798.96 Ба 1126 OPTIMA 144+ Fax = XIRCOM TOKEN AING ADAPTER 419.77 
OPTIMA 24 + А Pocket Li сом — 29.4 
AST Bravo series NEC жашайын. STAM FS a py ЖОМ ETHERNET CONC Em 
LC 4255 12040 — 99525 LP 4/255 MOAB ..1599.35 р3200...................224.78 — Sdlantwriter 640 ..... 790.58 M ах ЖЕТЕ XIRCOM ETHERNET ET COMBO - ... 5.56 
LC 4/338 120MB...1059 00 LP 4330 170МВ_ 1415 64 | SupedScript 61050770 Sientwriter 95F . 867.70 | QOTMASB«Fax90 о GOO —. META MEMORY UP AADES 1 
LC 4/33D 120MB 128127 LP 4330 OMB . 1882.77 SuperScript 840 ...835.80 Suentwriter 1097 1377.60 BEA 144 Ga MOD P A ЖЕ ADES 
FY BERT Eats UAR. "e. i | CDM Features Delkin Kingston, 
= 448. and dBA 
LC 4/50D 210M8..1697.59 MT 4/23D 170MB 1405.87 SATE, Pacific Data and Simple 
LC 47660 120M8B...1728.24 MT 4/13D HOMA 1929.46 е, catt Technology Memory. 
LC 4/66D 210MB... 1968.89 MT 4/66D 170MD .. 1913.15 (Poo m PCR 
rs 4/2585 170MB ...1139 E MT 4/6860 340MB -2375.82 INT W/FAX... к AST BRAVO 4BBLD 2ME CALL! 
OTEBOOK BOMB МОМО... 1591.15 PM2400EF 2400 V.42 EXT W/FAX... "307.4 AST POWEREXEG 480 4MB ...................................... САЦ! 
NOTEBOOK 120MB МОМО...............__..._.1719.70 INT WFAX. е. 139, AST PREMIUM 9 1MB CUPID ММ... САЦ! 
NOTEBOOK 120M8 COLOR... .. —.--2227 35 PMOGOOFXMT 9600 EXT WIFAX ..... AST PREM BMB ЦРО _ CALL! 
NOTEBOOK 170MB MONO....... . 1799.45 PM14400F X 14.4 INT W/FAX COMPAQ DESKPRO BB CALL! 
NOTEBOOK 170MB COLOR 12437.20 PMI4400FXMT 14.4 EXT WIFAX ...... COMPAQ CONTURA 486 0MB CALL! 
NOTEBOOK 170MB COLOR« ........ 2894 60 M PMIAAQOFXSA 144 EXT WAX. LCD... т 
COMPAQ CONTURA 4MB CA 
Canon PM14400FXP 14 4 POCKET W/FAX .. COMPAQ DP 386/16 4MB. — — —  — .. CALL! 
COMPAQ LITE 4/25C 4MB MEE CALL! 
* AFTER О 00 MANUFACTURER REBATE (ENDS 331/241 SATISFAXTION MODEMS а ОКЕ нтте і 
100 INT sees 90.66 400INT..............273.08 COMPARE — es 
PRINTERS EPSON ACTION LASER 2-BMB. CALL! 
ج‎ 200 INT ............ „.200.80 400 EXT........... 300.59 HP DESKJET 5008 SOC Sa .—  — CALL! 4 
INNOVA 4/50. 170MB........ .. ... –..1340.56 FAX MODEMS HP LASER 4 1ME MEMUPG CARL 
INNOVA 4/SOL 240MB..........................—.... 1428.94 2400 V.A2BIS In 108.70 9600 Ex W/FAX 149.60 HP LASERJET MAB. 0. CALL! 
2400 V.42BIS Ем. 112532. 14.4 int WIFAX.. 15615 HP LASERJET 35i 448 CALL! 
8600 ire W/FAX |. 923.78 144 Ext WAX , "7428 HP LASERUET 4 MB CALL! 
VER А ОСА HP PANT JET 2.300 IB CALL! 
4/40 120MB MONO .... 2384.4) BOCA 14.4K INT WIFAX. . _. 4122 EM DESKTOPS-ALL = _ CALL! 
4/40 120048 COLOR... 3817.30 BOCA 14.4K EXT WFAX . — . 147.51 IBM THINKPAD 700 448 "CALL! 
4/40 250MB МОМО... 2999.87 V FC 24K BPS INT W/FAX.. 199.59 SILENTWRITER 05 2ME САЦ? 
4/40 250MB COLOR... 1228.81 V.FC 24K BPS EXT W/Y6550 UO BOARD. "229.64 NEC conn tte C 
4/50 209MB MONO ....................... 1258.00 Hp "BATTERY BACKUP A ND UPS” NEC VERSA 4МВ ____ ie "p^. CALL! 
450 В COLOR "ammi 407.44 - BATTERY BACKU | OKLASER4Q02MB... 1... СА! 
4/50 MOMA COLOR... 4917.59 HARD DRIVES & CONTROLLERS | Etre лесу тте —— C 1 
READY 4/255 170MB Multmedia . 1447.16 " Р т ар ۲ک‎ -—— i 
READY 210MB Multimedia . 1879 P$ | Mapdor $n A 1 
IMAGE Hl 450 210МВ........_. 1796.14 | TI MCROLASER 1MB CALL! 
IMAGE Ш 450 420МВ............ 2049.82 131948 IDE. 199.10. 345MB IDE... 30141 TI TMAQ00 4МВ CALL! 
AMATE 4/255X 1 ото 1030.08 170MB IDE ....222.75 345M SCS)... 965.63 Toshiba 1800, 1850, 2000S, 22006 AMA ___ CALL! 
POWERMATE 4/335Х 170MB seuss: M rr 245MB IDE ............249.67 540MB IDE 627.87 Toshiba 1800 1850, 22005, 22006Х 4MB.. CALL! 
POWERMATE 4/500Х2 210MB...... ‚1498 64 245MB SCSI. $4.44 Toshiba 1900C 4500€, 4600C. 9МВ........... -CALU 
SHARP. NOTEBOOKS AL Toshiba 4400, 440080 AMB ne CALL! 
pP: и پاات‎ pm MICROPOLIS Toshiba T 1800, 1850, 2000SX/E, 22008 X МВ... CALL! 
86/33 fw, A 2607.4 Kigin ANTRO -annm L! 
SHARP 484/33 200MB ACT Cir «/Trkball......2997.75 1050MB IDE _.____91215 105008 SCSI AV ..... 908.25 CA 
10560MB SCSI.......81215 1.76568 SCSI AV... 1229.00 Due to an industry-Wide Memory | 
39 Texas INSTRUMENTS | t7GBSCSI. 12329 308SCS... MD Shortage, Please Call CDW for the 
TM4000E 4/25SX 12048 MONO ‚.. ., 1748.47 | рации, at Current Pricing and 
TM4000 4/25DX 200MB МОМО od E 86 Corrs ISOBAR 6 OUTLET... mmm 4638 Availability Information. 
L x Һе zn GROR. id 2677 = 210MB 10Е...........223.8 £? 540MB IDE............538.17 AMERICAN POWER وخ‎ i : -— < 
TM4OOOE 4/50 200MB MONO ., 9.84 | Р : 80933 BACK UPS 250.....99.34 BACK UPS 900. ..174.15 PROCESSOR/UPGRADES 
TMAOOOE 4/50 200MB DUAL COLOR _. "3068.00 ... 977.21 BACK UPS 400.. 159.83 BACK UPS 1250 408.77 


CYRIX 486DAX/2 UPGRADE ..........................29$.28 


189.88 SMAR 400 299.95 
MAR UPS Ono а Клин ШИ INTEL OVERDRIVE 18/20MMHZ........... .....,...,. 299.44 


| DOT MATRIX & LASER PRINTERS | BACK UPS 600 .. 283.67 SMART UPS 600 393.38 


OKIDATA EARR ETWORK МЕМ: 7 INTEL OVERDRIVE 25МН7................_.........309.88 
4184 TURBO 219.14 MLSO1. 655.87 AY Seagate , MU البلا مسنم‎ + NEN. == HAC INTEL OVERDRIVE X3MHZ ....... ..... cn... 499.65 
ML320........ .....304A5 PACEMARK 3410. 1222.92 ьс SURGEARREST PLUS W/TEL ..................._... 49.88 KINGSTON SX/NOW 25МН2........................ 189.45 
Mt 321... = 12.4: OL400€ ............. A 4 | UNE-R @60о....................................................— 100.00 KINGSTON SNOW SOMHZ . ....... m 
ML380. 214.98 ОСАТОЕ ...- вааз. | ram AEN A KINGSTON 486/NOW 25MHZ 28.7 
ML395...... .. ..989.52 OLA10 905.50 Шек ie = ‘ , KINGSTON 486/NOW 33MHZ _____ 508.07 
ML395C ..... .. ..1039.74 LEIO» .............. 1079.11 we ICE dad 
= is E 01: dis ET ا و‎ | _ HR CH TRACKW KN PORTA a L , ГТ ты єє u CES к. D | 
ML590....... 17429.51 LOGITECH MOUSEMAN ORDLESS- 89.93 : 
Canon | LOGITE USEMAN COMBO.. .._-66.85 (МТЕ 28704. ——— in 
| LOGITECH D eho MOUSE... asa, 04,08 INTEL 3875Х 16/2025МН7.............................../@Й4 
BJIGSX ..,.. Achar pn, NR Е 255.88 |. ПЕСН 2 BUTTON. .. 428.87 А 
BJ200E NEW 29800 | | LOG FOTOMAN PLUS. 171. 540176 INTEL 3875Х ЗЗМН2.....................-- 220 
=— 338,00 | реи MOUSE Ей 59.00 ال‎ OO ш = 
BE.ICeo0 RB | OX 
LBP 430 CER 7 senso | Шан 77e | WHILE LE SOR Е саат | INTE TOK a 
LBP860 6000Р1 ВРРМ NEW _______ 138951 ^ ^77 me Í -— T 
TTY CDW* Sells for Less and Services You Better! —— {т=р= = 
e | 6 Руді Pn ХТ bo a, دحو‎ Ж | m hea. A 4 A L | | Ef Di E 
1020 E. Lake Cook Roac ГЕРЕ 5 568 OI "X 6. ЧЕ Y Y, Y |j 
U cu = Lane LOOR nüsac f | | [ | | Ам h y | y 4 E | hie | « - 
Buf aig Grove L 60085 =< б y T -— БЕ — — w uw | WF i чи її ущ, 


Circle 176 on Ingulry Cand, 


WE WILL TRY TO MATCH OR BEAT ANY ADVERTISED PRICE: CALL FOR LATEST: PRICING!! 
WE ACCEPT PO'S 


NO SURCHARGE 
FROM QUALIFIED FIRMS FOR MC, VISA AE & DISCOVER 


CACHE MEMORY IBM PS/1, PS/2 MEMORY MODULES E$ TOSHIBA LAPTOP MEMORY 


1243 154$ 2085 1503 WH PARTNO. WORKS WITH MODEL NO PRICE MODEL MANU. PART è PRICE 
BRB - 650 600 550 3065345 5721 30-285 37 00 T1000SE/XEA E PEIA PAATI 94.00 
32Kx6 27300 900 8.00 700 nm MS 30-286. 25-285. 50 MTHR BD " oa T2000/1T20005X PC18-PAS317U 34.00 
nae A um а вар 20179 2Meg 80- itu зз. 12, 321. 081. ist 84.00 ТОО ОКТ 10001 E аме pote PARIISU 363 00 
pois 1100 226 800 6451060 (444—0 1, 80-A3 18900 150005 ~! 
1Gkx4 а 800 7.00 6.00 8430604 (2Me) EGI 121 $02, 9 8800 [20005XU/T200S HOO: 1890, € 3Mej.. РРА? 10900 
imer € ор ira 6515, X-Station FUE 33.5, 408K "=" 120005Х HAS! НЫБ см PEPADON — 35300 
Individual D-RAM Chi { 6450608 (2M S. AH, AST, 8-21, B- 403%, Vat Pt, 325T ET 7441005x, SKC ТАЮ о AMED ЁС PAZ0O4U 199 00 
pz MIZX ano) 338K ах. вузу HASH. час C ES 10 мн Рр E9300 
MEMORY FOR IBM & APPLE 8047 45 00 5719977 (2м; 8, A x 88% Sts "000 тазоо. TASO0C. T4600, T1900. THRONE (2 3 vig FC PADI 20900 
SONS 7005 GONS 100N$ 8087-2 45 00 9279925 (2Meq "E & re M 2121! T450G Тас T4600, 11900 T1900€ (33 Meis PC-PÁZO13 423 00 
1Мерх1 135 725 6175 5% 8087-1 8= oa 9719694 (Meg) PSI 5 P/ST/3865X. Mode 2121 i со T4500 T4S00C, T4600. T4700. 11900 
iMeged 3500 2900 2700 - 80287-XL 5€ 00 6450902 (2ZMeQ) 56 57, 575Х 90 95. Р 75. 5751 C 90 00 11900С 1*950 [13 v) 16Meg РС-РА20140 85100 
Meg — 2700 2500 2300 - 8387-16 DX a5 00 Value Point 77 486012. 4665x, SVR ВУ 133005 Mey Р 268 00 
Pack) 6450128 (4Meg) 57SX, 90. 95. Р-75 57S1C, 56 SESIC PST, 3865X — — 17500 T330051 T6Meg 699 00 
4 M - ng 109 50387 200X 5500 Mod-2123, 2133. 2155. Vai Pt 77, 456652, 4065X, SVRES T3400CT 4Meg PC-PA2019V — 29900 
Zip) 60387 -DX (Does An) 7900 Vae Pow 77 48602 4855. SVA 65 mb IM iA Pee ы 
ч XA We М -— mh 4 So 6450130 аме) 56, 57. 57SX, 90. 95. P-75. 575LC | 11200хЕ 2Meg РСІЗ PA3306 39 00 
258 x1 300 275 250 225  ImelSX( ) Value Point 77 486DX2, 486SX, SVR B5 T1600 2Meg PCB-PAB302U 99.00 
256 x16VRAM- 3900 3900 - Intel SL Mobi 8500 4010 (16 Meg kit) RISC Systenvéooo 13100 2Meg РАГІ 13900 
64x4 А ~ 325 =- intet 165Х 43.00 32 Мер lut) RISC Sys tO): 2Meg PC9-PA8340U 109 00 
64х} ~ - - 7 00 Intel 20S X 54 00 A38 64 Meg ш) RISC Stem ООО rire 235 PANI hs E 
| AMBRA IBM NOTEBOOK & LAPTOP MEMORY Бе Uu wa 
| - uo тийш олш 
7960995 (2 LX40, N33SX, PS Note 103.00 , 
элю SISAL U6 eg Ka Cael ETDS Mey UM NASSE PS Noe. Turba 340,250: 19000 OOK e PERI — 20900 
Ambra Sprints 368. Hwrdu 3865X. 2/8 Meg Ки сц 0751826 (2Meg 1 í 100.00 19300 М PESA PARSA vid 00 
{ге пума 186 Sim 0761827 {4Мед) HST (ай 199.00 .PAR31 at 
1 Мед  РОТ10-РА8313) Ims 
Ambra Spunta Mud & Eotecpese 486 416 eg Kit CAL оше ا‎ ad ri E: NOTEB OP MEMORY 
Ambra NC 42551 2/48 Meg 103 20/209 00/165 00 51669594 Thana oed 2 НИТ CALE ( X ) | AP | ЕМ 
Ambra N Senes 48/12/16 Meg VES. DSS 00/553 00/825 00 noel a МЛ к © E K, | 
ques 761414 
Amina SN Senis 476 beg з m b Ыр Hae 750 19x 195 00 won. Ж. peta MANU. PART € иш... 
CYRIX DRX? 386 to 486 Upgrade pm» x en 
DRX Seid RSS tate Toman 700 ирак 00 Mir, a „Шш 
Clock Doubler CES arm eM Me pene 700 700C 720. 770C DL AST Notebook Prem Exec © 4008 14-003 0 
" Single chip upgra муюп : dU E — ISK 65900 ASÍ Power Exes V25C A25 " 199.00 
* Clock doubling technology CX4B6 DRx*- 16/22 .......259.00 92f BADA (?Mea) MSS 109 00 ар Uae Ba 5900 
fear е ту nand OK о) мдя CX4B6 OR-2040 .. 299.00 um нина! D 
" Compatible , Windows, 3X, 1 ФА | 
* Uses industry standard math chip i ND AT&T Sato №9120 de) 113) т 
* Easy to inctelli—ebout 15 minutes CX4B6 DRx?-3366 CALL MODEL AMT. UPGRADED CMPOQ PART f PRICE Bonded 6310, Plus tueg 22050-08100 10800 
The Cyrix upgrade suns at hance the 3 of your ا‎ DeshPro 386/33, WEIL 2Мер Module 115144-001 T0900 .. 1 10900 
yrix upg peed of yo 1 4 Bord КҮНҮ SX Ме; 
оздула! 386 nuctbprocrssor cominned with a 1K CX486 SAX? 1692 24900 485/75. 486/731. Sieg Module 11658 2 429 00. . Bord B10" 5X s 00 
4 yo v4 486 SRX2 20/40 DeskPio 356/131 BIN (Exp Ва) — - 116582-001 27900 Epson MED mm 199 00 
ot 100% and mote. Ideal for any DOS, Windews or | СХ 290 DeshPyo 380/25, 386/20 Tíeg Молла — ^ 113131-001 — 7900-7 рех d URC, Carr ZMeg. РСА 0053-0071 109 00 
OS? apphcation which requires a large amount of. | булав SRX2 2550 27900 зме Module 113132-001 218 00. бис 2000 Kora 425 DXL/SXL tey TEME 155 мё 
Mmitroprocessar horsepower DeshPro 1855: tOM? .. thag Exp Bd 13633-001 - 149.00 *- боёйўиб550)1566ХЛ8 Meg th 4900 
^ AMe4 Exc Bd 113634 001 129007 Á- — мем te; ауе : 103.00, 189-00 
SIMM MODULES (Add $5.00 for: SIPP). Meg Module 1006600 900 Кта 286 MOE мв mm 2m 
4Meg Module 112534 001 219 00 KEC Prospeed 296 M6SX-16 406 #21-22 199 00 
оз SONS GONS 705$ тал Ороо Meg Erg БЯ 11360001 14900 EE pen E т PIA 09.90 
DeskPro 356/257 4Meg Exp Ad 113545-001 329.00 NEC Prospred 388 бше РС11.22 39300 
АМер x DO mE ue DeskPro 286N, BSN TMegModue — 118588-00! 5900 МС Urrate 11120, 20. 250 Me) P421 о 
1e х9 (9 che) 0, 38/25. 2Меў Module  118689-001 apn ee re rd 90 
4565/25, 4865/16M АМ) Module 118590-001 180.00 MEC тга 125 rod pCa? 21 
72 PIN SIMMS (EISA) M Series Enp bd e ahang пою 000 ^05 eumd c OPICA ee. 
Р 16 1Meg Kit 10807 1-001 99 00 
250 x 36 1Meg Е " °з m = DeskPro ] Mog = hired As Panasone CF170, CF270, Cf 370 1Meg CF-BAIGS 
512 x 36 2Meg - - 89 00 T 1-2Meg Exp Bd 108069 001 239.00 
1 x 36 4Meq = - 19000 18000 175 00 - 4M M 0070-001 X3? DO 
2 x 36 8Meg - - 259 0п 8900 40900 - DechPro 285 "2 112012 001 45 00 
4 x 36 16е] = 68900 64900 900 - DeskPro 5/60, HEM MLO ° эму 14991 1-001 389.00 
8» 36 32Mog - - 184900 149900 - Prosna 5/60 Manais 163000 — 149919001 739.00 
16 1:36 64е - CALL 351600 - Proliant 100 550 т eg NI 149913-001 1599.00 
Proliant 2000 430 566 {ши |= Meg Ka 142913-001 2700 00 
CYRIX FASMATH PROCESSOR ——= am ia 
Prolines 386 1/255, 1/2525 2Meg 141738-001 109.00 
аме? 14142.001 320.00 
Programs aueculed up to IX taste; + Pug & object code compat w/intet Prolinea 466 4/25S, 4/13. 4/50, 4/66 CDS — 2Meg 141683-001 95.00 
B3087-40MH; 89.00 83D87-33MH4 — $9.00 B3587.255X Ver. ~ 89.00 4Meg 141684 001 180 00 
83587 -33SX - 89.00 PC Week™ rated #1 әче ан math dps Bileg 141685-001 393 00 
5 Far Warranty: "AH Downward Compatible Ра save GN. RM 141685 001 399.00 
456 164eg 149320-001 719.00 
ASTME MEMORY Wiley 149147001 1525 00 


3 AST PARTS PRCE 
2 LC 4755 агуу 4333 1N ma $0083 7-001 (At 
“ш заг 038 on 
$0098 LTE/286 2Meg Bd 417084 002 99.00 
Нечы ИЗАТ ПОЗ фо CTEBA аер Bd 00: 179.00 
Premum 486/76, 231 33.39 o LE 38 65/20 "= Мер Module 5n 125. 00; 209 00 AMOUNT UPGRADED OKEJ 295 1 335 4 $ 6 8 W ї 
rom oe «bem н Canon LBPA {м Apis - E Ж - - - + > 
Prem Sere Pron Hl 3985/2]. 25 LTE LITE/20. 25. 25C BMeg Module 129705-003 389.00 = & 
brem i Балу музу, чел. зул "€ 500780-001 39^ 00 LTE LITE/20. 25. Y6Meg Module 129769-004 809.00 ртов ича — M 3 - OE ы = -È 
Prem 11 1885 20 S00) T80-004 10206 LTE LITE 4/756. 47236. 433C 4Meg Moduin 142337-002 183.00 у ج ال‎ У 
142237 379 00 Epson Actor Laser 1! - t$ - са - -QI == 
386/75 13 WATS) 18653416. 506280-203 3300 CTE LITE 4/25C. BMeg 2337 003 
Prem U ESOT THE? sii LTE LITE 4/25C. 4/238, 433С 16Meg Mod ле 142337 -004 774 00 Epson BOO) - a - Ca - - (мы = = 
pueg 501154 00? 37300 12 IMeg Mod ле 110235 001 75 00 Ерос 1000 1500 - -0 - - са - CH - - - 
~— jue Denm жы RA AMeg Mod sie 110237-001 248900 — P2? - --w--Ww-- - 
Prem وا‎ IED 11. 0 St 1/386 ме Мойше )183303-001 73.00 RID У Pee - - 101 — — 159 = = > - 
SLT/386 2 Mod іе 118304 001 109 00 MP4 24 44 «МХ 2 oP - - = @ - -W ~- „ч = > 
SLT/385 «Ме Mod ле 11830500! 219 00 HP 41 А - $ =~- + - = a = œ 
Concerts AMeg 144790-001 229 00 HP 35I - ~ Q s - -0 =: -H - e 
EU | NN шш Do iS @ lim Imc. 
MODEL AMT. UPGRADED AST PART е PRICE 8 ھک‎ OS = "IE 
7386/13 25. 20. 33€ 1Meg ZA3800ME 59 00 Contura 320. 12% — pede A a dm 2 аа TE у. = °°: 
7386733 25 20 33Е 486/25E амер ZA3800MK 18090 d Ша Ф 18900 Роса лс OP S B . иа 
3806 2-605-1 modules 11900  Contura 4/25, 075С, 7250X {Meg — 146520-00! 17900 MPPantet д.50 w . - - = -M - -WN 
BMeg 146521 001 349 00 BM Laser 4019 401% ^ - - -9 © > = æ e = 
MAGNAVOX 16 Meg 146531 001 799 00 16M Lzser - - = - ن‎ -W - = 2 = = 
" IBM Lzser 4039 4279 = - 9- -W - -3 - - 
MEC 90, 290 - = -B -~ © = =- >= 
286738965Х: 15, 3885X-20, 4865X.20 & 386-33 al are 72PIN ЫАМ NEC 95. 97 = = = @ - ~ DNs жш - a 
IMEG- 5900 — 4MEG- 18000 — 8MEG- 40900 !6MFG- MEG - 05900. Qu 400 M 2 eee о 2c oe SB 
р-р Oui 400Е - 14519 - - - ص‎ = = 
S-RAM Сан 1ME | Oi R30, B40 = = QÑ — - = = = = = 
S RAM Cards 2MEG 17900] Modems Packard Вей РЕ 9500 - їз - -a == » + 
18M Compatib Card Pro (made by Data LO) 9602/9600 Dula/Fax Мисита Packard Bed 9815 ~ - -W - -W “ e 
Transfers data from PCMCIA 2400/9500 Data/f ax Modems Pusan 4520/4501 = - Hg - -M > = = a = 
BOCA AT PLUS Lan Ethernet (10 Base Т) Prue 4410 49 E = 25 = > a + = e 
299 00 | Visual Meta (CD Rom, Tape Or) 279 00 ^ T9 - + > - - ~ 
каң TI rL/PS12 P535 E - ¥ - - =- = =- = 


16 BIT MEMORY BD. FOR 285, 386 AT * OK-EMeg Ва 40 LIM Compat * New 5 
Yr Ware Convent, Erpnd А Exind Memory * Supports DOS OST. LIMEMS & 
EEMS • Versatile Spl Memory Addressing + Operates wi CPU Speeds to 33 Мн; + 
Supports Desqview, Multitask operations = Bd. made by Boca Research, AT plus 
DK ~ $84.00 2Мер – $159.00 4Mey - $239.00 8Meg – $399.00 


BOCA XT 8 BIT BUS 


« Expanded tiemory far XT a Lint 4 0 paraat, 0-2Meg » Uses 2581-100 
О.к - $89.06 theg $179.00 ?lteg - $719.88 


25Meg 25900 Sieg 35900 10Meg 59300 15Meg CALL 20Meg CALL 
[Flash Memory Carts appear ie the fost гира p è herd oak ores jn в DOS emeronnmant, you 
түшт wid ses Pe Hawt card much bar an IDE Rard desh бетер 3d assan Ra logical dre |¢ 0 Û | 


double BAR CODES Bar Code Reader Fonte |, 99 00 
тш ы ы кш, = DESKJET SOLUTION tor Бый 500 A Plus, 92 Fonts. 4 § pt-30 pt 99 00 


TUA 0% an Аар aoe Ove A FUE A ONE, 143 -— 
ABO 23 Comparable to ic Data's i 
All products Brand new & quaranteed * We buy excess inventory i ME "e it and | ж йы except Hd) 69 00 
Trademarks ч respec У URE " $09, ! table Forts 10 Any Pom! Sue 
7 are registered with their trza companies. = (HP 2, 2D - 139, 159. 199) .179 00 


EM P/59 39BIT EXPANSION BD TAX & FINANCE FOR IBM 4019, TSE, 4029... 73900 
OK! 400, 600 41 fonts 11 typestyles awe 169.00 


eq Git -Tago Mersony йй for P/52 Г]. 85. 50 lee 
йй) e Hep МӘ lawn Tey Бш 
AT лш ышш | BB | иши СШ 


NO SURCHARGE FOR MASTERCARD. AMEX VA OR DISCONER. PURCHASE OH AS ACCEPLD FROM FOR- 
TURE 2000, GOVERNMENT A WSHTUNOAS C Caahoress orders add £ 25" sen Ма Returned orders or ordered 
х ме (Memory сүр: POR алеі e boards у Vie acuit tndcrneponat 

customs ad ег 

AER 3 DAES - 


TAX AE prepadi согом жисам cart мет vase COD 


— 7 Lt. و‎ eMe Ау w 
TET Pad WFO СА т AR APC 
ащ ee ber їл AFT eee oer 


aq Extended andior Expanded Memory lor aii BM 
PiS? Modes 50, 507 60, 555Х. 655X. 16 Bit. 4 0 LIM Compat 
OK ~ 119.00 2Mey-199.00 dieg- 269.00 Meg- 439 00 


CUSTOMER SERVICE & TECHNICAL: OPEN M-F, 9-4 PST 


PRICES SUBJECT : : 
310-539-0019 TO CHANGE CALL ESTAS. SORRY, Mon-Fri, 8:00 a.m. to 5:00 p.m. PST 


FAX: 310-539-5844  wmHoutNonice TOU FREE 1985 NO WILL CALLS Sat. 10:00 a.m. to 12:00 noon 


PRICES MAY FLUCTUATE. CALL FOR LATEST PRICING!! 
Circle 198 on Inquiry Card (RESELLERS: 199). 
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LOWER PRICES 
ON FLOPPY 
DRIVES! 


It’s never been easier to асе cards or tools! Several 
add an external diskette computers can share one 
drive! In fact, if you can Backpack, and Backpack is 
plug in a printer, you can available in 3.5" and 5.25" 
install Backpack from diskette as well as tape, 
Micro Solutions. CD-ROM, and hard 
Backpack connects ` disk models. So stop 
to the parallel i monkeying around! 
printer port of J Call 1-800-295-1214 
any PC compati- " today for more 


— (m 


ble or portable — | | information. 
without inter- ™  -—— a н 
о € (Фе € ( 
D "s = Se L4 ^ e ot dci Nu a 
MicroSolutions 


132 W. Lincoln Hwy., DeKalb, IL 60115 815-756-3411 


Fax 815-756-2928 


Circle 311 on Inquiry Card (RESELLERS: 312). 
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e Supports PC/AT, PS/2 and 10096 compatibles 


e Combine monochrome and color | 
VGA monitors 3 > 


• Mouse support available at 
both local and remote 
workstations 


e Switch selectable 
privacy mode 


For Macintosh 
support, ask 
"nont: our new 


Mediator for Macintosh! 
Ж 
Cybex Corpration | WZ TM 
4912 Research Drive • Huntsville, AL 35805 USA NC y УВЕХ 
(205) 430-4000 • FAX (205) 430-4030 2 N 
Dealer Program Avallable Made in USA 4 


РС/АТ and PS/2 are registered trademarks of IBM Corporation. Macintosh Is a registered trademark of Apple Computer, Inc. Microsoft апа Logitech 
are trademarks of their respective companies. 


Circle 177 on Inquiry Card (RESELLERS: 178). 


Printer Port Connections Are 
The New Tools Of The Trade. 


nce you discover just how easy it is to 

| install a backpack CD-ROM drive to your 
EN" computer, you'll never be inconvenienced 

by conventional installation methods again. Just plug 

backpack into your computer and you're ready to go. 

No interface cards, hardware conflicts or expansion 

slots required. Because of its unique printer port 


programs and view Kodak™ Photo CDs too, with 
CD-ROM backpack. Compact and versatile, you can 
expect backpack to go wherever you go, bringing with 
you the wealth of information CD-ROM storage makes 
possible. Printer pass-through is included. Tape drive, 
hard drive and diskette backpack drives are also avail- 
able. Call today for ordering 


interface, backpack fits all IBM PC compatibles and information 
portables regardless of CPU speed. In addition, a built- and a dealer 
in audio circuit with both headphone and line output nearest 
jacks allows for connection of sound cards or Hi-Fi. you. 
You can run thousands of your favorite multimedia 
CD-ROM Drive 
MicroSolutions 


132 W. Lincoln Hwy. DeKalb. Illinois 60115 Telephone 815.756.3411 Fax 815.756.2928 
Call Toll Free 800.295.1214 


Photo CD symbol 
із а vademart used 


emi. under license. 


Circle 313 on Inquiry Card (RESELLERS: 314). 


Our best SCSI-Adapters 
just got better... 


„In Performance, Features, Compatibility, and Price! 


dip! ў 


5) ann ||| goose eee. ИП, 


Р НЕГЕ 
des : 
ПЕЕ { | ] i г x i i a a 1 = 
Aiea rene ER Н eel ITE - -- Unmmnmmm c A= 


"e МАА: 
НОЕ 


= 5 


r SCi Savage Manager 
er Чыр O 


= 


^ = = k "| 


7 J NE] vo 
LS не 9 s 

GUE [rg "T 

ү سے‎ FUEL 

| - Bi юз 

SmartCache III: The complete SCSI solution! сс ,, 


SmartCache lll offers top performance and universal connectivity with all 
major SCSI-1, SCSI-2, Fast SCSI devices, including hard drives, tape, CD-ROM, 
and WORM. 

It comes with built-in support from all major operating systems, including 
DOS, Windows, OS/2, NetWare, Windows NT, NextStep, and all versions of 
UNIX. 

And only SmartCache Ill gives you a growth path. Optional plug-on 
modules let you migrate easily to caching (with up to 64Mb Cache), as well as full 
RAID capability. Storage Manager, our GUI utility, makes installation quick, easy, 
and automatic. Plus, it gives you on-line and remote control over subsystem 
management, diagnostics, performance monitoring, and disk array configuration 
and control. 

DPT supplies SCSI technology to the world's largest, most demanding 
computer manufacturers, and has an unsurpassed record for product reliability 
among the foremost distributors in over 40 countries. Call DPT, today 


: SsSDPT = 800-322-4DPT 
Шамей aig dla ù fF FAX 407-260-5366 


Circle 179 on Inquiry Card (RESELLERS: 180). 


Jameco Motherboards 


* Motherboards also 
available without 
CPUI Call for details 

» Diagnostic and 
operating system 
software available 

* One-year warranty 


95231 


80486DX 50MHz w/CPU ..$799.95 
93534 80486516 50MHz w/CPU ..399.95 
95222 80486DX 33MHz w/CPU ...549.95 
79214 B0486SX 25MHz w/CPU ...289.95 
82333 80386DX 40MHz w/CPU ...239.95 
82350 80386DX 33MHz w/CPU ...219.95 
101821 803865Х 33MHz w/CPU ...124.95 
84945 XT 10MHz w/CPU.., .......... 79.95 
RAM Memory 
41371 41256-100........ 256KBx1 ....$1.75 
41398 41256-120........256KBx1 ..... 1.59 
42251 511000P-80 ........ 1MBxt ..... 5.95 
42219 511000P-10 ........ 1MBx1 ..... 5.75 
SIPPS ‘eer: 
41700 421000A9A-70 ....1M8x9 ..$54.95 
41718 421000A9A-80 ....1MBx9.,..49.95 
41697 421000A9A-10 .... 1M8x9....47.95 
SIMMS Ye tah 
41523 41256A9B-80 ...258K Bx9 ..$14.95 
41485 41256A9B-10...256KBx9....14.95 
41689 421000A8B-80.... 1IMBx8....49.95 
41742 421000A9B-60 ....1M8x9....59.95 
41751 421000A9B-70....1MBx9....54.95 
41769 421000A9B-80 ....1149Bx9....48.95 

SIPP to SIMM Converter 


* Use SIPP's in placa 
of SIMM’s ay 

* Upgrade from a SIPP 
motherboard to a new SIMM motherboard 
without buying new RAM 

* Fits into standard 30 pin SIMM socket 


93382 SIPP Module Converter ......$9.95 


Keyboards & Keypad 
78271 32-key Кеурай............... $59.95 
20431 84-key keyboard .............. 39.95 
17128 101-key enhanced ........... 74.95 
17136 130-key enhanced ........... $9.95 
Computer Power Supplies 


* Fits most popular desktop 
mini vertical, and verlical E 
cases • One-year warranty Ma 

* 8085/80286/80386 and | 
compatible » Built-in fan 


19465 150 Watt (8088) 
67467 200 Watt (8088) 
19545 200\%аН...................... 
19553 200 Watt mini ..............-. 
65728 300 Watt .................... 
Graphics/Memory Са үш 
« 8088/80286/80386 | 

and campatible 


* One-year warranty 8 г 
• Expand your memory or enhance your 
graphics capabilities 


93542 VGA Hi-color card ........ $139.95 
67459 To MET 59.95 
91230 Monochrome Graphics ...... 39.95 
29313 32 MB Memory card ........ 144.95 
19975 (8088) Memory Card......... 49.95 


Parallel Printer 
Cables and Adapter =. 


28695 PPC Adapter .................... $5.95 
28716 PPC6 6'- straight cable .......... 4.95 
28708 PPC12 12' - straight cable......... 8.95 
28741 PPR6 6'- right angle cable........ 6.95 
8-Рїп Serial Cable 


31721 SAT6 9-ріп serial cable........ $4.95 
DB25-Pin Extension Cable 


39538 25M10M Male to male.........$8.95 Call 198009831 4242. to order today! 


Floppy Disk Drives 
* 8088/80286/80386 and 

compatible 
* Additional accessories available 
74392 FD505 32.5'/5.25”.............. 
74384 FD235J 2.88MB 3.5 ........... ,119.95 
40774 356KU  1.44MB 3.5" .............. 79.95 
17099 FD55B  360KB5.25'.............. 89.95 
17101 FD55G 1.2МВ5.25”.............. 99.95 
79396 50540 360KB 5.25".............. 59.95 
Floppy Controllers 


and 1/0 Cards 


* One-year warranty ger 
* 8088/80286/80386 and compatible 


Мий HO with Floppy Controller 


19895 8088 Multi 1/0 ..,.......... .+-‹989,95 
19908 286/386 Multi VO .,...... — n" 59.95 
Floppy Disk Drive Controller Cards 
19617  Two-drive controller ............... $34.95 
19668  Four-drive controller ................44.95 
1/0 Card 
104108 4 Serial, 3 parallel............ «959,99 
RS232 Serial Card 
78713 16450 ЏАЯТ........................ $29.95 
Conner IDE 
Hard Drives 
* One-year warranty 
14058 CP3000 АОМВ............... $169.95 
14066  CP30084  BOMB.................209.95 
93286  CP30174E 170MB................. 249.95 
93294  CP30254 250MB................. 299.95 
93307  CP30544 545MB....... — 749.95 
Silicon Valley 
IDE Disk Drive 
Adapter Cards 
* One-year warranty 
10233 ADP20 16-bit hard 
10250 ADP20F 16-bit hard/floppy 
10268  ADP50  8-bithard,................ 59.95 
10276 ADP60  16-bit hard w/ BIOS.....69.95 
10284 ADP6OF 16-bit hard/.............. 74.95 
floppy w/ BIOS 
74114 ADP65F 16-bit hard/quad ....... 99.95 
floppy drive adapter 
101670 ADP9OVL Super UO Card (VESA)..99.95 
Monitors 
57491: | 
* Supporis video modes | 
up to 650 x 480 with | 
16 shades of gray | 
78676: * 
e 0.39mm dot pitch 
e Max. resolution: 1024 x 768 
67491 12" Paper White .................. $99.95 
87878  14"Amber monochrome ........ 129.95 
78676 14" Super VGA ............. 279.95 
66122 14" Super VGA (Low radiation) 399.95 
Jameco 
Accessories 
104441: 
* PC/XT/386/486/PS2 
and compatible 
computers 
e Microsoft? Mouse • One-year warranty 
compatible • Weight: 1 Ib. 
104441 Serial Mouse ................. (913.05 
25970 Logitech Serial mouse ............. 14.95 
25961 Logitech Mouse w/bus ............ 79.95 
26307 Mouse Pad ................ T 4.95 


66261  Jameco Digitizer tablet 199.95 


39909 

34611 

40002 

40125 

40230 

39829 

39933 

39968 27128А-20.......................... 4, 95 
39984 27128А-25.......................... 4.49 
39677 276128-15.......................... 5.39 
40037 27256-15..... —Y 5.39 
40061 27256-25...................... E 4.75 
39714 270256-15........ —— À «o. 9,49 
39722 27 CAGB-20....ccccsccrccocceccvereee 5.25 
c MEM "uon aca act 6.49 
65699 — 270020-15.......... — ÁÁ 10.95 
43692  58766-35..... c eere anra u n 4.95 
UVP EPROM Eraser 


« Erases all EPROM's 

• Erases 1 chip in 15 minutes 
* Erases 8 chips in 21 minutes 
* UV intensity: 6800 UW/CM? 
• Size: 9.0°L x 3.7°W x 2.6'H 

* One-year mig's warranty 


15712 DE4  8-Chiperaser............. 1 


1 Socket 16K-2MB E(E)PROM 
Programmer | 18457 


* Programs EPROM's, 
EEPROM'S, and Flash 
memories 

* Programs 16KB to 2MB 
EPROM's 

* Programming speeds/algorithms: 

Normal, Intelligent, and Quick pulse 

* Menu driven software « Full screen buffer editor 

e File formats supported: Intel Hex, Motorola 
S Hex, Tektronix Hex, and Binary 

« 2 & 4-way Binary file splitting programs 

+ 2 & 4-way Binary file shuffler programs 

* Includes adapter card, software and manual 

e Size; TL x 5.5 W x 1.75°H • One-year warranty 


78457 1 Socket 16K-2MB (above)......$199.95 
101400 1 Socket 16K-512KB ............. 129.95 
78465 4 Socket 16K-2MB Programmer 269.95 
78473 8 Socket 16K-2MB Programmer 469.95 
78481 1 Socket 16K-BMB Universal .....679.95 


Portable IC Tester 


Our hand-held |C tester is an 
easy-to-operate, cost effective unit 
that includes excellent functions. 


• Supports TTL, CMOS, DRAM 
41, and DRAM 44 Series 
* Size: TL x 3.625°W • One-year warranty 


73525 Portable IC Tester .............. 5144,95 
Microprocessors иШ 
26147 ММ54104ЧЧ......................... $24.95 
26227 ММ58274М .......,............ — 7.48 
е CAD ene 4.95 
АЗДЫН Ri o gna sannsstunsnnnonamnnnannnsame 5.95 
482549 Lo е CÓ 3.75 
A3590, HEIN se recenscansccennanpansnsccoveusns 1.95 
51844 
51676 
52003 
52142 
52652 
52724 
52732 
52417 
53022 
53057 B749H................. €— n 9.75 
oM ditum uc 24,49 
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1355 Shoreway Road 


Belmont, CA 94002-4100 
FAX: 1°800¢237¢6948 (Domestic) 
FAX: 415959292503 (International) 


Call for our new 1994 Catalog today. 


© 1994 Jameco 4/94 


New Hours: 
6AM - SPM PST 


Circle 183 on Inquiry Card. 


Your One Stop ——— & Computer Source sic rte 


Heatsink/Fan for 
80486 CPU! 


Keep your 80486 cool! 


» Just snap it in without 
having to remove your 
CPU from the motherboard 

• Size: 1.95"L x 1.95"W x .80"H = CFM: 6 6.3 


67660 486 Heatsink w/Fan ............ $12.95 


Jameco Desert Cooler 


» Exhausts hot air out 
» Cools down your 


• installs on the back 
panel of your computer 
• Size: 4.8"L x1.6"W x 1.5"H 


79011 


» CFM: 30 
Desert Cooler ............. peers 924,95 


TSM | 
Fancard Il 


* Circulates air directly on and around boards 
and components prone to overheating 
e Can be installed into any PC slot 


• Size: 13.4°L x O.7°WxX3.3"H * СЕМ: 25 
79020 Fancard Il................. "TER 95 


Switching Power Supply 
for Apple Il, 11+ and Ile 


* Can handle four floppy disk drives and 
up to eight expansion cards 

• Short circuit and over load protection inside 
the Apple Il, 11+, Ne 

* Fully regulated 45V 95A, «12V @ 2.5A, -5V 
@5А, -12V@.5A 

• Same size as original Apple power supply 

* Apple type plug-in power cord included 

• 110V/220V switchable • Weight: 2.8 Ibs 

e Size: 89.8/5'Lx 3.5W x 2.25'H — «60 Watt 

* One-year warranty • Data included 


22269 KHP4007 Power supply .....$49.95 


Switching Power Supply 
for Apple 1165 


e Fully regulated +5VDC @ 6A, +12VDC @ 2A, 
5VDC @0.5A,-12VDC @0.5A +60 Watt 
e Input Voltage: 115VAC • One-year warranty 


85518 Switching power supply....... $69.95 


486 Bare-bones System 
Bare bones system 
includes motherboard, 
computer case and 
power supply 
* 128KB cache memory 
(expandable to 256K) 
* Memory expandable 
to 32MB 
e FCC approved • One-year men 
95151 4860X 40MH?................ $399.95 
Jameco Computer Cases 
* Fits most 
Jameco 
mother- 
boards 
{7 © Some cases 
include 
power supply 
20503 Desktop slide case w/ 
200 Watt power supply ....... $129.95 
20511 Desktop slide case ............... 49.95 
20520 Desktop flip top case ............ 39,95 
65648 Vertical case/300 Watt 
power Supply... eese eene 229.95 
20546 Mini vertical case w/ 
200 Watt power supply ........ 119.95 


1 Outlet Surge Protector 


• 15 Amps, 120 VAC • Clamp. resp. time «5 nsec 
98749 Power Strip ...................--. $9.95 


mmm ullo ed TFT Active Matrix Color 
— Ма сл d 640 x 480 256 colors 


STN Passive Matrix Color 
640 x 480 256 colors 


Monochrome Backlit VGA 
640 x 480 32-grey scale 


Intel 486 SX/DX/DX2 CPU 


80M-340M Hard Disk 


Built-in 15mm Trackball 


4MB, 8MB, 20MB Memory 


1.44MB Disk Drive 


2x PCMCIA 2.0 Slots 


2-hour Ni-Cad Battery — Q 


Need the fastest Windows performer? 
A E Micro-Intemational HCP Model 65681M 


“If you need a notebook with processing power for massive spreadsheets and databases, to perform 
gray-scale imaging, or for other demanding tasks, the HCP 65681M is for you. It ran our Windows per- 
formance test twice as fast as the Compaq LTE lite 4/25E,...In fact, this was the fastest monochrome 
notebook in our entire test sample. The HCP 65681M's monochrome screen quality is the best we saw 
from passive-matrix monochrome displays. . . and an excellent keyboard." 


October 1993 BYTE/NSTL LAB REPORT 


MICRO-INTERNATIONAL, INC. 10850 Seaboard Loop, Houston, Texas 77099 
National Sales:(800) 967-5667*Local Sales:(713) 495-9096*FA X:(713) 495-7791 


$2740 for a monochrome 4862/66M system with MS-DOS 6.0, Windows 3.1, 8MB RAM, and 250MB hard disk. 
Prices for other configurations are available upon request. 


Office hours Monday-Friday 8:00—6:00 * Saturday 10:00-1:00 • Sunday-Closed 


Circle 191 on Inquiry Card (RESELLERS: 192). 
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COMPUTER SYSTEMS 


Rackmount Enclosures 

* 20 DifTerent Models 

* Designed for 8,12,14,20 Slot Board 

* Up to 8 Drive Bay & 600W Power Supply 
* Redundant Power Supply (Optional) 


Rackmount Monitors 

* 9* to 20" Diagonal Sizes 

* Monochrome or Color SVGA Monitor 

* Monitor Kit for Desktop Monitors Available 


T | CPU Cards 
Rackmount Keyboard 4«-—— АЙ r » Designed for the 16 bit 32 bit VESA Local Bus 
*Full Travel Drawer Mounted 101 Keyboard | '! »J * Upgradcable from 386DX to 486DX2 66MHz. 
with Mouse Holder 4 * JMB to 64MB On-board Memory 


* ISA/EISA/VL Bus Backplane - 3 slot to 20 slots 
* Segmented Backplane (Optional) 


«Membrane 101 Keyboard 
Keyboard Drawer for Full Size 101 Keyboard 


Redundant Power — 
* Designed to provide continual AC Power Source 
* Zero System Down-time 


Hard Drive Enclosure 

* Designed for 4 Full Height or 8 HH Drives 

* Up to 600W Power Supply (Two x 300% PS) 
e Redundant Power Supply (Optional) 


Appro International, Inc. is we | | 
dedicated in providing our We provide a wide range of 
customers with top quality OEE rackmount enclosures, 
products, unsurpassed service | aie monitors, keyboards, Single 
and support at an extremely | | Board Computer (SBC), and 
attractive price. With extensive Industrial Rackmount System backplanes. Whether your need 
experience in the rackmount po ui "ici inei S is to ruggedize a current system 
industry, our representatives « 3 External and 2 Internal Drives or acquire a completed 

can offer a wide range of rackmount system, APPRO has 
products to fit a variety of Arr 0 the solution. Call our 
customers’ needs. INTERNATIONAL, ING. representatives for more 


information on our rackmount 


800-927-5464 products 


2032 BERING Dr. SAN Jose, CA 9513] * TEL. (408) 732-6091 © FAX (408) 732-6095 


Circle 188 on Inquiry Card. 
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Circi 
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Recognized as the two best 
PC-diagnostic tools on the market. 


NOW AVAILABLE IN ONE GREAT PACKAGE... 


UNIVERSAL DIAGNOSTICS SOFTWARE 


ai. 
1ST EVER UNIVERSAL POST CARD FOR ALL PCs! 


Fully operating system independent 
diagnostic software. 


UPGRADE Recently named as PC Upgrade 


ТОРОТ Magazine's Utility of the Month. 


FULLY OPERATING SYSTEM INDEPENDENT, 


BIOS INDEPENDENT, AND CMOS INDEPENDENT. 


MICRO-SCOPE Universal Computer Diagnostics was developed to 
satisfy the expanding need for accurate system diagnosis in the rapidly 
growing desktop computer market. 


© CACHE MEMORY - "Micro-Scope" Ver. 5.0 
now fully tests cache memory and the cache 
controller subsystem. 

€ LOW LEVEL FORMAT - Ability to do 
factory style initialization of all IDE drives, 
together with the ability to do factory style low 
level formatting on all drives, including MFM, 
RLL, ESDI, SCSI, and all IDE drives. 

€ 0/5, BIOS and CMOS INDEPENDENT - 
Does not rely on O/S for diagnostics. Talks to 
PC on a hardware level regardiess of the O/S, 
BIOS or CMOS setting. 

© TRUE HARDWARE DIAGNOSTICS ~ 
Accurate testing of CPU, IRQs, DMA, memory, 
hard drive, floppy drive, video cards, etc. 

© DISPLAY DRIVE TYPE - Reads and dis- 
plays the actual drive parameters for any drive 
type automatically. 

6 CPU DETERMINATION ~ This capability is 
necessary for accurate system diagnosis on 
386SX, 386DX, 486DX and 387 and 487 chip 
implementations. Because each of these specific 
chips has its own unique instruction set, and 
therefore cannot be accurately diagnosed with 


The only Power-On Self-Test card 
you need to debug any “dead” PC! 


SERVICE NEWS Named as Product of the Month 


PRODUCT OF THE in the July issue of Service News. 


«UT! his is the only card that will function in every system on the 
market. The documentation is extensive, and not only covers 
the expected POST Codes for different BIOS versions, but also 
includes a detailed reference to the bus signals monitored by 
the card." — Scott Mueller from his globally recognized book, 
‘Upgrading & Repairing PCs, Second Edition’ 


© Includes pads for voltmeter to attach 
for actual voltage testing under load. 

6 4 LEDs monitor +5vde -5vdc 
*12vdc -12vdc. 

© Monitors Hi & Lo clock and OSC 

cycles to distinguish between clock chip 

or crystal failure. 

© Monitors ЏО Write and I/O Read 
to distinguish between write and 
read errors. 

6 Monitors memory write/read to 
distinguish between address line 
failures and memory chip failures. 

6 Monitors ALE for proper CPU/DMA 

operation. 

© Monitors Reset to determine if reset is 

occurring during POST, indicating short. 

6 Monitors progress of POST without 

POST codes. 

© Reads POST codes from any IBM 
or compatible that emits POST codes. 
ISA/EISA/MCA. 

© Compatible with Micro Channel 

computers. 


any program which cannot recognize these differences! 

© MEMORY TEST - “Micro-Scope” 5.0 has no limitations as to the size of 
memory it can accurately test. Micro-Scope now also tests up to 2 meg of video 
memory! 


6 Dip switch allows easy selection of I/O ports to read. 

6 Includes tri-state LOGIC PROBE to determine actual chip failures. 
6 Manual includes chip layouts and detailed POST procedures for all 
major BIOS’s. 


@ MEMORY EXAMINE - Displays any physical bit of memory. Very useful for 
determining memory conflicts. Very useful for determining available 

memory space. 

® BATCH CONTROL - All tests, even destructive, may be selected for testing. 


© ERROR LOGGING - Automatically inputs errors during testing to an error log. 


© AUTOMAPPING - Automatically bad sector maps errors found on hard disks. 
© IRQ DISPLAY - Show bits enabled in IRQ chip for finding cards that are 
software driven. (Network, etc.) 

© IRQ CHECK - Talks directly to hardware and shows I/O address and IRQ of 
devices that respond. 

© SECTOR EDITOR - Allows the editing of any sector of floppy or hard disk 
media (even track 0). 

© AND MUCH MORE... We don't have enough space here for everything this 
software can do! 


* AUSTRALIA — MICRO 2000 Australla, P.O. Box 1777, Wollongong, NSW 2500. Tel: (042) 564446. 


818-547-0125 • Fax 818-547-0397 


This is the perfect package for all repair 
technicians and self-maintainers. 


Call MICRO 2000, Inc. for volume 
discounts and after sales service! 


800-864-8008 سے‎ 
1100 Е, Broadway, Suite 301 = 


Glendale, California 91205 = 


Circle 189 on Inquiry Card. 


* UK — MICRO 2000 Europe, Р.О. Box 2000, Latchworth, Herts, S661 TG., England. Tel: +44 462 483483, Рах: +44 462 481484. 
* CANADA — Business Data Systems, 169 Burnside Drive, London, Ontario, Canada N5W 5V5. Tel: (416) 777-2479 Fax: (519) 248-5420. 


The system you need 
at a price you can afford. 


Platform for platform, the fastest, 


Pylon |: В Drive Bays 


Pylon Desktop: 5 Drive Bays 


most cost-effective and reliable 
systems and motherboards 
386SX+40 MHz = 53.1 Landmark 
386DXC--33 MHz = 58.7 Landmark 
386DXC+40 MHz = 64.0 Landmark 
486SX25MHz = 114.0 Landmark 
486SX33MHz = 151.0 Landmark 


i486DXC +33 MHz = 151.9 Landmark 
i486DXC +40 MHz = 183.7 Landmark 
i486DX-2 50 MHz = 19.7 MIPS* 
i486DX-2 66 MHz = 26.9 MIPS* 
14860Х-2 75 MHz = 30.5 MIPS” 
і5860ХС Pentium 66 MHz = 45.0 MIPS* 


VESA Available in 386DX, 486, 586 


C= 64K Write-back Cache (256K available) 
*Powermeter - too fast for Landmark Software 


ISA or VESA. Your choice A ———Á 58882822 
SVC's new VESA Local Bus systems are E TOTO URETT POTER аз зонаси NEES 


ultra-fast, yet affordable answers for file 
servers, graphics, workstations and other 
data intensive applications. SVC VESA ALL SYSTEMS INCLUDE: Three-year limited warranty. MTBF: 300,000 Hours 
Local Bus systems offer up to 32 MB per - 4 MB 70ns zero wait state DRAM * 15,000V static discharge drains 
second performance on Disk Channel. = 1.44 MB Teac FDD = 250 W Power Supply Peak/Venting Fan 
Exceptional performance = 210 Megabyte Conner IDE Hard Drive * 104-key enhanced keyboard 
All SVC motherboards are designed, = 20 MBPS HD Interface = Complete technical manuals 

* (2) Serial, (1) Parallel, (1) Game Port » Microsoft software package 
» Real time clock & battery backup = Audio speaker 


assembled, tested and supported by SVC. 
Each is designed to offer the highest relia- 
bility in the industry (300,000 hours MTBF). 


All conform to FCC Class A or Class B 


emission standards. All run the full gamut of 
PC operating systems. The result is unequal- 


ed id genu and reliability. 
Dollar-for-do 


for less. 
Total compatibility 


Software: Microsoft DOS 3.1 to 6.2; 
Windows; Windows for Workgroups; 
Windows NT; 08/2 2X; SCO UNIX/Xenix; 
AT&T UNIX; Interaetive UNIX; Novell 2.X, 
3.4 and 4.X 


Hardware: accepts all standard 8 and 16-bit 


ISA expansion cards. Enhanced 104-key 


keyboards, any current hard disk or floppy. 


VESA LB 32-bit available with all CPUs. 
Total expandability 


Up to 16/32/128 Megabytes of fast DRAM on 


the Motherboard 

" Fast SRAM write-back cache to 512K 

" Up to8 hard and floppy drives depending on 
chassis 

= 1:1 interleave available on all disk 
controllers 


ar, platform-for-platform, you 
can't buy more performance and reliability 


= 3-button Mouse 


66 MHz Pentium DXC VESA LB System 


* Pentium" Processor 45 MIPS 
» On-board DRAM to 128 MBytes $ 1695 
» 50 MHz VESA Local Bus/256K cache 


75 MHz 30.5 MIPS 486DX275 


= 486DX2 Processor @ 75 MHz $1195 
* 256K cache 
» 2 VESA slots, 37.5 MHz 


66 MHz 486DX2 ISA/VESA LB and 
EISA/ISA/VESA Systems $99 5 


a 486DX2 Processor 26.9 MIPS 

* 64K cache (expandable to 256K) 

e EISA/VESA/ISA Motherboard add: $195 
33 or 40 MHz 486DXC VESA LB Systems 
= 486DXC Processor $9 A 5 


= 64K Cache (expandable to 256K) 


33MHz 486SXC VESA LB System 


* 486SXC Processor 
= 64K Cache (expandable to 256K) $765 


• 72-hour dynamic burn-in. 


Drives and upgrades Add 
= VESA Mirror Board and 2nd 
210 MB Hard Drive (upgrade) $299 


- Conner 420 MB IDE HD (upgrade) $125 
= Conner 540 MB IDE HD (upgrade) $265 


» 1 Gigabyte IDE HD (upgrade) $595 
« 250 MB Conner Tape Drive, cable 

and backup software $149 
« Dual-speed CD-ROM, dual-media 

controller & software $199 
» SoundBlaster™ compatible card, 

speakers, mike, 2 games $79 
=» 14.4 Fax/Modem & software $129 


Monitors & Accellerators 


14" SVGA Interlaced (Hitachi tube) $219 
14" SVGA .28 NI VESA-ready (Hitachi) $349 
15" SVGA .28 NI VESA-ready (Hitachi) $445 
17" SVGA .26 NI VESA-ready (Hitachi) $845 
ISA 16-bit video adapter $ 39 
VESA 32-bit accellerator 1MB $ 79 
VESA 32-bit accellerator (S3) IMB $169 
VESA 32-bit accellerator (Weitec) 2MB $389 
intel & Pentium are Registered Trademarks of Intel Corp. 


High-performance business and industrial systems. Factory-direct prices 


Sinee 1982, Silicon Valley Computer Corporation has delivered over a million computer 
systems and subsystems worldwide. All motherboards and high-speed 1/0 cards are 
designed, built, tested and supported by SVC. Our location in California's Silicon Valley 
means we are among the first to hear of and implement new designs in microprocessor, 
chip and board technologies. SVC has a worldwide reputation for the design and 
manufacture of PCs, IDE 1/0 cards and motherboards. SVC 1/0 delivers up to 5 times the 
throughput of competing cards. Thus, platform-for-platiorm, SVC provides the highest 
overall computing performance available, Today, SVC systems are running in thousands 
of industrial, business, and governmental locations around the world. 300,000 hours 
MTBF and SVC's three year limited warranty provide an unparalleled level of reliability. 
And, SVC technical support lines give you access to the finest designers in the world. 


Here's how they work: 
SVC Mirror Boards control sets of 2 identical IDE drives. All data written to the primary drive is 
simultaneously written to the second drive. If either drive fails, an alarm sounds and you are 
automatically shifted to the other drive. The average life of a hard disk is 4 years. If data integrity 
is important to your business, there is no safer, faster or more trouble-free data insurance. 
Technical details: 

On-board 33MHz or 75MHz (equivalent to Intel" 8051) CPU. 16K Static Cache. On-board BIOS is 
self installing and totally transparent to the operating system, other controller cards on the bus, 
and network software. Operates at the full speed of the bus. No software or expensive software 
upgrades are ever required. RAID1 compatible. Far faster than software based RAID solutions. 
Only available from SVC. World leaders in fast 1/0. 


ISA 16-bit Mirroring IDE Drive Controllers: —€—— л bel 
4 and Mirroring ard Disk Controller. 
ADP104 eg 2 sets of 2 hard drives - RAID 1 Compatible 
ADP108 - Controls 2 sets of 2 hard drives 
to 8GB plus 4 mixed capacity 
floppy drives to 2.88MB $125 


VESA 32-bit Mirroring IDE Drive Controllers: 


ADP111VL Super 1/0 - Single-board control 
for 2 sets of 2 mirrored hard drives to 8GB, plus 
2 [DE devices (HD, tape or CD-ROM) and 2 
mixed floppy drives to 2,88 MB. 2 serial, 1 


CPU 
7 ТЕТКЕ 
аабал гает 


ADP111 VL on ean 
Mirroring Disk Controller LPT 1 Parsilel 


parallel and 1 game port $145 rant drives to i aigenyins -A rad e or CD-ROM 
VESA 32-bit Super 1/0 Controller ا ااا‎ SUC ao 


Maets IEEE VESA Standard 
ADP90VL - Controls 4 independent IDE hard - тиш 


drives of any capacity to 8GB, plus 2 mixed Mirroring IDE Drive Kits 
floppy drives to 2.88 MB. Provides 2 serial, 1 چ‎ EES 


parallel and 1 game port $59 
Universal IDE Controllers 


ADP6O0F 16-bit IDE Controller. Works with all 
16-bit ISA systems. Controls 2 IDE drives to 1.6 


Gigabytes. Controls 2 floppies of any capacity. " X 
On-board intelligent BIOS is relocateable. $49 | SA 16-bit ADP104 plus 1 drive 


ADP50 8-bit IDE Controller. Interfaces 2 16-bit | 210 MB 14ms Conner Drive $295 
IDE hard drives to the 8-bit bus. Works with all 420 MB 14ms Conner Drive $395 
XT compatibles including IBM, Compaq, Tandy 540 MB 1015 Conner Drive $495 
and ATT. $39 810MB 10msConner Drive $695 
Building or upgrading systems? 1080 MB 10ms Conner Drive $795 
Ask about SVC's wide selection and iowest prices Above kits with ADP111 32-bit VESA 

on سما سات‎ and د‎ motherboards. Mirroring (automatic backup) add: $45 


All Trademarks are the property of their respective owners 
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SVC 8-bit or 16-it Hard Drive Kits 
Featuring Fast Gonner Hard Drives 
These kits work with any 8 or 16-bit ISA 
Bus PC or AT machine including Compag, 
IBM, AST, Tandy, ATT, Dell, Gateway and 
other ISA-bus compatibles. On-board ROM 
BIOSs are self-installing and co-exist with 
other controllers on the bus. 


All kits include: High-speed SVC IDE 
controller, Conner caching drive, cables 
and installation instructions. 


Capacity Speed Throughput Price 
210 MB 14ms 7.5 MBPS $224.00 
420 MB 14ms 7.5 MBPS $314.00 
540 MB 10ms 8.0MBPS $444.00 
810 MB 10ms 8.0MBPS $644.00 
1080 MB 10ms 8.0 MBPS $724.00 
&-bit kits interface 16-bit drives to any ISA PC 
or AT &-bit slot. Controllers are available 
separately. 

You can't buy more performance for 
less. All SVC systems, subsystems and 
boards are designed, built, manufactured and 
warrantied by SVC. All incorporate the latest 
technologies to be developed in Silicon Valley, 
our home. We offer technical support from 
9AM to 5PM PST, and a 24-hour bulletin 
board for questions and the latest device 
drivers available. We are now in our twelfth 
year of delivering high-speed systems, boards 
and sub-systems. = 
Better Boards 
Better Systems 
Better Prices 


Тарејеї 250 External 
Tape Backup 
This external tape backup drive from PacRim 
offers mobility There's absolutely nothing 
to install. Just connect it to your printer port, 
load the software (1 disk) and you're in busi- 
ness. Naturally, it can be moved around the | 
office to backup all your computers, even | 
notebooks, and it's fast, very fast. 9.7MB/ 
minute to be exact, Order #49206. 


NEW 3.5" TAPE _ 
BACKUP E 


Оу ' 
$169 


This QIC-80 Tape Unit, from CORE Interna- 
tional, is a slim, high performance 250MB tape 
drive. AIWA, the parent company, has been in 
the tape business longer than anyone. Here's 
what makes this tape backup attractive besides 
a very competitive price? 1) Ferrite read/write 
heads. (Brass is used by all other manufactur- 
ers because it costs less). 2) It'll fit in your 3.5" 
drive bay, but comes with a 5.25" adapter as 


= r = س‎ 


ScreenExtender 5.0 


Every WordPerfect user will appreciate the 
many enhancements that ScreenExtender 
brings to this popular word processor. 
ScreenExtender allows you to choose up to 25 
different screen sizes quickly and easily with- 
out ever leaving Wordperfect, eliminating the 
need to jump to page preview mode. Requires 
Wordperfect 5.0 or higher, Order #32200. 


CORE INTERNATIONAL'S 250MB 
INTERNAL TAPE BACKUP 


well which means it going to save you space. 
3) It comes with the award winning Central 
Point Back-up Program. 4) It will read and 
write tapes backed up on other brands. 5) It 
has an incredible data transfer rate of as much 
as 1Mbps. 6) It comes with a simple step-by- 
step manual making installation asnap. Qual- 
ity, Flexibility, Speed and Compatibility and look 
at the price. Order #40209. 


. . Making You More Productive 


WORDPERFECT 6.0 FOR WINDOWS 
Take full advantage of Windows and have the 
convenience of your favorite word processor, 
too. WordPerfect for Windows gives you the 
built-in desktop publishing features, the 
Adobe Type Manager, button bars and much 
more for unprecedented PC power! Consid- 
ered by the experts to be the most powerful 
word processing tool, while remaining re- 
markably user friendly. 


WordPerfect 6.0 for Windows 
ORDER NO. 

36561 3.5" Upgrade from WordPerfect 5.2 
36962 3.5" Competitive Trade-up 

36560 3.57 Single User 


!98" 
119” 
932755 


; for Windows 


Verden ad Bad. Тү cos 


BORLAND OFFICE 2.0 FOR WINDOWS 
A professional software packages that gives 
you a trio of power for computing solutions, 
integrating WordPerfect 6.0 for Windows, 
Quattro Pro 5.0 for Windows and Paradox 4.5 
for Windows. Designed to give you a consis- 
tent look when switching between programs. 
Includes the new Workgroup Desktop that 
allows sharing information easily among 
your staff. Give your office a power boost! 


Borland Office for Windows 
ORDER NO. 

30014 3.5" Upgrade 

30015 3.5" Competitive Trade-up 


234% 
279" 


Turn your 286 into a 486 with a Single Chip! 


y^ йг 24995 %299°5 


Order #40000 Daler 83044 


Video 
Nearly 150 different titles available from ViaGrafix's extensive 
library of training videos, with advanced and beginner versions. 
Prices range from $29.95 to $59.95. Call for complete list. 
NETWARE e Peachtree 5.0 e CorelDraw 4.0 e Lotus 1-2-3 
e Netware, - DATABASE e Harvard Graphics e Quattro Pro 
e Netware Bundle (6 tapes) e Paradox 4.0 e Aldus Persuasion 2.X © Improv 
WORD PROCESSING e earning Q & A e Microsoft Powerpoint e Excel 5.0 
e WordPerfect 5.1 Intro to Access DOS & WINDOWS PROGRAMMING 
e WordPerfect 6.0 e dBase [V 2.0 e Learning DOS e Programming in C 
e Microsoft Word 5.5 e FoxPro for Windows е PC Viruses e Pascal 
e AmiPro 3.0 DESKTOP PUBLISHING « Windows 3.1 * Basic 


e Professional Write 2.2 e Ventura Publisher ә Advanced Windows 3.1 • Visual Basic 
ACCOUNTING e Freelance for Windows • Norton Utilities 6.0 e Leaming C++ 


e Quicken 6.0 e Pagemaker 5.0 SPREADSHEET e Many, many more! 
Dara [I (800) 251-3364 
DIRECT 7 z6- 


HOW TO ORDER: • Toll Free in US or Canada (800) 251-3364 • Intemational Orders, call (602) 813-3100 Fax your order to: (602) 545-8090 
SHIPPING: © Shipping $3 (in Continental US) e 531 E. Elliot Rd., Chandler AZ 85225 • U.K. OFFICE 0734-819960 e GERMANY 0221-39-60-98 


a A Test 


Just pull out the old 286 chip. Then plug in the new 

Î Make-it 486. Your upgrade is complete! There are по 

Î BIOS changes, no jumpers, no dip switches to set. It will | 

[| give you a 400% increase in speed. your software will 
recognize your system as a 486 giving you access to many 

| new pro requiring a 386 or higher, and you can 
run Windows in the enhanced mode. 


Specify type of chip when ordering. 
Chip is PLCC type. PGA adapter (по 
charge) order #40002. 

for LCC Adapter, order 440003. 


Call for 
" FREE CATALOG 
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The F-14 Tomcat Simulation! 


= | 
B 
5 
a 
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It's all up to уои! The skies аге swarming with bandits. 


Only you stand between the threat and your carrier 
battle group. 


Lock on your radar and launch the Navy's advanced 
weapons to destroy the most sophisticated enemy 
targets ever developed for a MicroProse simulation. 
Roll, turn, climb, and dive to out-maneuver enemy 
aircraft using an artificial intelligence developed right 
out of Soviet and Third Worid military doctrine. 


+e SOFTWARE 


© 1993 MicroProse Software, Inc. ALL RIGHTS RESERVED. 
For IBM-PC/Compatibles. 


Circle 307 on Inquiry Card. 


Actual screens may vary. 


A computer-controlled wingman responds 
to your every command. And, you'll 

interact with strike packages that include 
F/A-18 Hornets, A-6 Intruders, A-7 Corsairs 
and E-2C Hawkeye AWACS. 


Featuring the latest in 3-D terrain technology 
derived from digitized information taken from 
LANDSAT geological surveys, you'll pilot your 
F-14 through actual locations. 


Fleet Defender from MicroProse. We brought you 
the F-15 Strike Eagle, now try the F-14 Tomcat 
featuring the most authentically modeled F-14 
systems available anywhere outside of the Navy. 


r = aD an GD шь OD HD OD a шы ЭШ» aD aD OD ИН OD ЧЫР an QUUD сп ee ap eee ee ee o ND u ЧӘ ee ee eee ee Å a ^1 
To get our free catalog. call 1-800-879-PLAY Mon.-Fri.. 8:30 am - 5:00 pm EST | 

ot fill out the coupon and mal їо: MicroProse Software, Inc.. 

180 takefront Drive • Dept. DIO • Hunt Volley, MD 21030-2245 
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illegally and you're com- 
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PRINTER SHARING & MEMORY 


VO -inutiotpa (20) (vo) (vo) (vo) [o] Jo] [^] LL 


C) = serial 
О = parallel 
LCX-1000 (1Mb) $495 
8 ports; 4 serial /О; 57,600 bps 
2 parallel in, 2 parallel out 
LC-256 (256Kb) $399 
LC-512 (512Kb) $449 
8 ports; 4 serial YO; 19,200 bps 
2 paraliel in, 2 parallel out 
LXFR-ETC $49 
PC-1o-PC File Transfer for DOS, 
Windows & OS/2, 4 user license 
PB-42PP-256Kb $249 
PB-42PP-1Mb $299 
PB-42PP-4Mb $449 
6 parallel ports; 4 in / 2 out 
Upgradable io 4Mb; 25,000 cps 
LC Jr.-256 (256Kb) $199 
LC Jr.-512 (512Kb) $249 
5 ports; 4 serial in, 1 parallel out 
Up to 115,200 bps 
LC-41PAS $69 


5 parallel ports; 4 in / 1 out 
Smart-switch; 25,000 cps 
SPPS (NO XonXof) $49 
9600 bps to 115,200 bps, 
Serial / Parallel Converter 
PB-11PP-1Mb $199 


2 parallel ports; 1 in / 1 out 
Upgradable to 16Mb; 25,000 cps 


LOGICAL CONNECTIONe 4660 Portland Road NE 4108 Salem, OR 97305-1658 Tech.: (503) 390-9375 FAX: (503) 390-9372 


Some people think 


that by copying their 


software they'll 


make out like a bandit. 
They're right. 


Copy software 


mitting a federal crime with fines of 
up to $100,000. Help your organization 
comply with the law by ordering the Soft- 
ware Publishers Association's Software 
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Management Guide. 

` For only $80 you'll 
receive SPAudit for DOS and Macintosh; 
comprehensive auditing software, a video 
and procedures for keeping your organiza- 
tion's software legal. And your record clean. 


PC SIMMs 
EISA SIMMs 
HP4 & HPllisi 
PCMCIA 
TOSHIBA 
MAC SIMMs 
POWERBOOK 


| Keep your software legal. Р 


Association at 1-800-388-7478, ог 
include credit card information or a 
check and send or FAX this to: 
SPA Management Guide, Р.О. Box 79237, 
Baltimore, MD 21279-0237, 

FAX (202) 223-8756 


| To order, call the Software Publishers 


Name 


Company 


Please send me copies at $80 each. 

Total $ (DC residents add 6% sales tax) 
Check enclosed О American Express 
DOVISA® О MasterCard® 


Card Number 
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welcome mesic ito 


If you're working in an open-computing 


tO th e environment-or are planning to make the change 


soon-the choices are more complicated than ever. 


You need the right mix of technical and business 


g r e At information to make the right decisions. 
That's why you should be reading 
M | Unix World's Open Computing. 
manage, program and resell interoperable 
! , systems, Open Computing gives you the 
up-to-the-minute information that you need to: 
* reduce information costs 


Written for professionals who integrate, 


* create strategic computing solutions 
* select the right hardware and software 


e improve productivity 


UNIXWORLDS ern mad Seize the opportunity-the open-computing era 


() 72е] 1 | | will reward both the individuals and the 


.COMPUTING aatis, f 
КАЛКЫН 
eing 
“Believing ) WPN | 
buic dem rinine | "мй 8 orm systems. Build your knowledge through the 


deg rag che kema r ier tee 


organizations that can put their knowledge 
3|UNIXWORLDS | : P 8 


to use and harness the potential of interoperable 


in-depth features, industry news, comprehensive 
product reviews, and programming tips in every 


issue of Open Computing. 


To start receiving Open Computing, just call the 
toll-free number below. Receive twelve issues for 
just $18.00 per year-half of the newsstand price. 


Your satisfaction is guaranteed. 


subscribe now 
— 1۰800۰2579402 
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EOM Cu B IP RAT CE 
4901 Morena Blvd, Suite T «San 5 ЭА CA = 117 -y 
FOR SALES CALL TOLL FREE H 


P.O.'s accepted trom Fax | 1 E: 800-5 8 1 -6040 m. 


Universities and Quallfled Firms (619 581-01 25 Customer Sérvice (619). 581-1439 
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LEADTOOLS i isa иву of оова imaging functions a ач =н Al kits provide blazing 
speed, free example applications, clear documentation (including examples), free technical support 
and a flexible programming environment. Satisfaction quaranteed! Supports major C & Xbase 


LEADTOOLS Standard High level calls for fast and easy handling of all 
was $495 NOW $295 Royalty Free! popular PC file formats. 


LEADTOOLS Professional Low & high level functions for all the flexibility and 
was $1990 NOW $495 Royalty Free! control programmers need 


LEADTOOLS Express Obsoletes hardware compression cards. 
was $1990 NOW $995 Decompress to 1MB 24-bit TGA image in 1.5 sec. 


olb JPG eCMP Вр | LEADTOOLS NT The опу set of imaging tools which gives the 
na т " ve was $1495 NOW $995 Royalty Freel sophisticated NT developer the control he demands. 

ө eTIFF TGR off LEADTOOLS NT Express ory cou dsipestor 320 anya 
ы! а was $1 5 Decompress to & display a 1MB 24-bit TGA in 1 sec 
[ДТ obf орск i MORE! LEADTOOLS Visual Basic ıı LEADTOOLS powerin a custom control. Flexible, 

LEAD Technologies, Inc. For more info call (800) 637-4699 was $495 NOW 5295 Royalty Free! yeteasy to use. 

8701 Mallard Creek Rd. » Charlotte, NC 28262  —————— — - — I — 
V] 704-548-5532 • (Р) 704-548-8161 "Output only =  BYHi 
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Special Prices for 
Byte Buyers! 
Good Through 6/30/94 
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VESA 486DX ^ Mothe rboa rd 


Modular Circuit Technology's motherboard features a 32-bit f 
VESA Local Bus for quick data transfer! The VL Bus enables FS 
| your CPU to share information with 2 other interfaces at Lt = 
| speeds up to 33MHz. The 32-bit cache architecture allows ЖЕ 
d i - M more data per cycle. The VESA Local Bus gives you the 32, 
| 1MX9- 60X3 o Mx 9 60ns SIMM 54.95 Ш added advantage of economical upgrades—standard 8 
| аМХ9-80Х9 AMX (9 8005 SIMM 154,96 ЩЩ and 16-bit ISA cards plug right into the motherboard. 


Î amx9-60x9 — 4Mx9 — вопѕ мм 1%, 33MHz Intel 80486DX ог 66MHz Intel 


== са 


yynamic R R AM Er. J. 
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| DUE TO CURRENT MARKET CONDITIONS, I 
Td 
| | Pat# — Size Speed Type Price 
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| 16мхо-70хә 16Mx9 70ns мм 899.00 i 
| 1Mx36 тз Ымм 199.95 Ӱ, кырыы tae & 4M x 9 80ns SIMM ^w, 
| | 2Mx36 — 70ns SIMM 499.95 @ (BK Installed з » DESQview 386, Novell 
NetWare & OS/2 compatible 


_4Mx36 тз — SIMM — 749.00 | 


= * ZIF CPU socket for upgrades, eight 16-bit MCT-MABSVL-33 33MHZ 4860X VESA local bus.. $399 o5 
expansion slots MCT-M4 | 


* MS-DOS & Windows 3.1 coniu 


[rotis sitam brovidds = چ ڪا‎ | 
Supneng performante, EN | Seagate I IDE Hard Drives 


| thanks to Intel's 

| powerhouse 486DX2 and 
E VESA Local Bus’ swift 
EM throughput. 

| * 66MHz 80486DX2 CPU 
| • VESA Local Bus compat. 


$ Upgrade to a new high-quality, high-capacity Seagate drive. 
| These 3-1/2" drives are designed for general purpose, 
medium performance applications. 


$T-3145A TERING, FETE TE ———— $189.95 
ST-3243A 214Mb 16m8, ————— $219.95 


HB. стел E ST-3290A 261МЬ 12ms, IDE $219.95 Note: Please order Ж 
261ML] GS IDE hard Orie wîl БАКЪ бабте ST-3390À —  341Mb, 12ms, ШЕ... $299.95 HD-MHW slot Т 
• 14° non-interlaced 1024 x 768 .28mm VGA mon. ST-3550A 452Mb, 12ms, IDE ......................................... $419.95 adaptor ($9.95) о Wil 
Î *-32-bít VESA Local Bus video card and IDE card Tr E. 11ms, "e a nennen PM уя rive jl 
i Ц E 57-31 O5Gb, 11ms, Fast 5091-2, 1" ........................ $949. : 
| D к SeMb on-board |— ST-M650N ^ 1.466, 15MS, SCSI-2 еен $1199.00 | 
- JDR-V486-5E 1749.00 Î ST-42100N — 1.96һ,13тз,Баз1$65!-2.......................... $1399.00 
ЗТ-12400Н 2160, 11т, Fast SCSH2 i | 
— —— — —À | p Lx = = : = 1 LAE za i Eo t 1 
I F JUD (Hard € ono ІП IT . Parallel Printer r Ex tender 
I) This 16-bit card controls up to 2 Extend your parallel Ty X n 
| floppy and 2 hard drives. printer up to 1,200 tet 4 & X i 
А ; and connect up to 16 com- "m 
M * 16-bit 286/386/486/ ig иеге Те transmitter automatically switches ` b 
И Compatible card Ж ш Pu on and off to allow multiple users access to printer. i 
B • Supports up to two = —— € „ 


| © Transfers up to 6,000 characters per second 
• DB25P parallel port & 2 RJ-11 mod connectors 


IDE HDs and 360Kb, 
720Kb, 1.2Mb or 1.44Mb FDS 


ГЛ ЛЛ VOTES Io eon» 


= — ee 4 
лі m: === 
> fe 


‚чоя жазау hot ко yay eee ve 


Im E =e = 58 EI = 


m id й we AC с ie} 


| Upgrade your resolution! Supports 
| interlaced and non-interlaced, 
И analog ог multi-synch $ 
BI monitors. VESA 

EE software compatible. 


Щ 16-bit 286/386/486 Ei 


DN se 


lere itor. tok 


This intemal CD- D-ROM ditis is com- 
patible with multisession Photo CD, < 
| High Sierra and 150 9660 formats. — 


« 16-bit 286/386/486 РС d 
compatible ‹ card 


.* 350ms avg access time — ше; 


Make your 486 CPU run 
cooler with this easy 
snap-in fan. 


* In-line adaptor taps 
power from power 


supply 


| P | ч dis. 
C compatible | • Snap-in installation B • Drive, interface card, d, cables, M MS- APR 
|" Up to 1280 x 1024 resolution in-16 colors | 9 CD-ROM n san 
Î 'MCT-VGA-SQUE a i de В Refriaeral | COROM- p: -— — 


PY | MCT- yoa- 100 18: bit 91 x 480 VGA E 


- = TT 
Ги BI ariarian fb 
ا‎ = кс. Hn" : 


جیا کہ 


Combine both a 1,2Mb 5-1/4" and a 


Ill Features an improved 
| development interface. 1.44 Mb as floppy PC PRODUCTS | 
| * Programs devices up to ا‎ E =] AND ELECTRONIC ff 


512K bits, plus 27С100, 
B 270101, 276301, 2761000 
| 


"= СОМРОМЕНТЅ f 
CALL TOLL-FREE Ё 


height slot. 


« 8-01 8088 & 286/386/466 PC compatible card; ЛЕ Щ = 91/4 all height size 


socket accepts 0.6" wide DIP IC's to 32 pins ИШ чу ЖО NIE meni В | 
MOD-MEP-1A ... $199.95 Щ FDD-1.2 12МЫ5-1/4'Норрубгме ш. $59.95 | 
FDD-1.44A 1.44Mb 3-1/2" Floppy йге... $59.95 : 800- 938- 5000 | 


MOD-MEP-4A AS above with 4 ЛЕ sockets ... — $269.95 E 
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IERC's uP dissipators are designed for 
use with Intel Pentium™ and other 
standard PGA 21x21 packages. 
Е Using IERC's long-proven clip* 
technology, the quick connect clip easily 
attaches to the pP and accommodates 
heat spreader. These high performance 


“America, Inc.” У 
Plant 


Aid p lbs 
xw d 1E d 
Vu | || | | | 
heat sinks offer circuit designers an ideal solution to their 
thermal problems. Custom and standard pP dissipators as 
well as cooling fan/heat sink assemblies are available. 
"^Pentium is a registered trademark of Intel Carp. * Patent pending. 
‚т Д International Electronic Research Corp. 
| JERE 135 W. Magnolia Blvd. • Burbank, CA 91502 
| : | TEL: (818) 842-7277 « FAX: (818) 848-8872 
Circle 242 on Inquiry Card. 


2 ADDITIONAL RS-232 PORTS FOR WINDOWS & 05/21 
* Two RS-232 Ports with Full Modem Control Signals 


* 16 Bit Address decode allows p 
Windows & 05/2, COMS:, © 
COMA: etc. 

* Individually Selectable Address 
& Interrupt (2-5,10,11,12 & 15) 

*16550s E fandard 

* FREE Technical Support 

* MasterCard, VISA, & 


> 
A fit 


$004 


\ 


\ 
\ 
2 


\ 
V 
e 
t ! 
If you need a quality Ay delivery and security applications. 
in 


reader small enough to fit i The TimeWand II offers the 

palm of your hand, Videx has a durability and computing power 

bar code reader for you. necessary in applications ranging 
from hospital patient care to 

The TimeWand I offers credit-card warehouse inventory. 

sized portability, ideal in time and | 

document tracking applications. Call today to receive a free 

The rugged DuraWand can take information kit on Videx 

the punishment typically found in portable bar code readers. 


1105 М.Е. Circle Blvd., Corvallis, OR 97330 [ Videx | 
503-758-0521 * Fax 503-752-5285 


Videx, TimeWand, and DuraWand are registered trademarks of Videx, Inc. GCO462B 


` 
+ 


COD accepted ^p 
* ФО Day Money Back Guarantee Eo Ime 
"Part 42058 Price: $59.00 iu Шш ПТР WT 
| HR UA 


SEALEVEL SEALEVEL SYSTEMS, INC 
Р.О. Box 830 
COMMUNICATIONS & vo Liberty, 5C 29657 | 
B03-B435-4343 FAX 803-843-3067 
Circle 215 on Inquiry Card. Circle 225 on Inquiry Card. 


Light-Speed Serial Communications 
PCSS-8FX Intelligent Serial Coprocessor 


* Better than Mri 
IMbyte/second | if 7 sm 
transfer rate. Em RE iea 

* No load on Host A 
Processor! 2 

e 1/0 Mapped - No 
host memory used. 

e NEW - Supports DMA transfer. 


Faster than Dual Ported Memory! \ 
| * Looks like IBM Wart with Huge QUEUE! ( : 
* 8 ports per card. R5-232, 422, 485. T E K bia 


| СТЕК, INC. è DEVELOPMENT HARDWARE & SOFTWARE * P.O. Box 2310 
| Bay 5t. Louis, MS 39521-2310 USA © Mississippi & Technical Support 601-467-8048 
| Fax: 601-467-0935 • OEM & Dealer Inquiries Welcomed! 


Circle 206 on Inquiry Card (RESELLERS: 207). 
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LET YOUR COMPUTER DO THE TALKING! 
tegra ; Bl Automated Attendant 


Ы аиан der a TE Bi Unlimited Audiotex 
program control into one full-featured high В Voice Mail 
performance software. PC-AT/386/486 based. 


Menu driven. Easy to use. Full support for Bi Talking Yellow pages 
Rhetorex, New Voice, Dialogic, Bicom, Pika, 

TTI and Intel voice and fax hardware. Supports Bi Telemar keting 

up to 32 voice lines and up to 8 fax lines. Bl Fax Mail 

Bi Fax-on-Demand 


ll Fax Broadcasting 
Bl Date/Party lines 
1080 


(Resellers/Dealers/OEMs/Private labels are welcome) E Int'l Call Back 
Circle 252 on Inquiry Card. Circle 233 on Inquiry Card (RESELLERS: 234). 


Supports most popular symbologies, bar code printers 
and databases 


Interactive and automatic printing tools via Windows, 
not DOS. 


| Full design capabilities; Full Windows implementation. 
Variable graphics (WYSIWYG) 


Fax-on-Demand lines: B18-368-4 566 or 818-368-8848 


Mayer Automation Group • Division of Mayer Electric Supply Co, Inc. 
3405 4th Ave. So., Birmingham, AL 35222 « (205) 583-3500 * FAX: (205) 323-0886 
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CONTROL 


ALL YOUR PC SERVERS 


COMPARE QUALITY 
AND PRICE PERFORMANCE! 
° Save Space, Cut Costs & Centralize 
Control with 100% Reliability 
e “Plug and Play” Any Mix of PC/ATs 
& PS/2s; Supports All Video 
* Desktop or 19" Rackmount Models 
for 2, 4, 8, 16 PCs, Expand ta 64 
* Keyboard Emulator for Error Free 
PC Autoboot and PC Operation 
* AUTOSCAN™ to Monitor All PCs 
* MouseShare™ for PS/2 & Serial Mouse 
* Remote Access up to 150 Feet 
* Thousands in Use Worldwide 
GSA Schedule for US Fed. Govt. 


RARITAN COMPUTER, INC. 10-1 Ilene Court, Belle Mead, NJ 08502 Fax (908) 874-5274 


3-DAY MONEY BACK GUARANTEE FULL I-YEAR WARRANTY - 


See us in San Francisco at NETWORKS EXPO Booth #1147 

Germany - Elsner Computertechnik, Tel: 49-521-889877 Fax: 49-521-889925 
Japan - Proside Corp., Tel: 81-3-3254-6131 Fax: 81-3-3254-6134 

Taiwan - Raritan Computer Taiwan, Inc., Tel: 886-2 218-1117 Fax: 886-2 218-1221 
The Netherlands - Artelcom B.V., Tel: 31-1-442-3313 Fax: 31-10442-3443 

United Kingdom - Kemitron LTD, Tel: 44-244-536123 Fax: 44-244-531043 

For List of Latin American and Canadian Dealers contact RCI (908) 874-4072 


Circle 246 on Inquiry Card (RESELLERS: 247). 


ON'T BE QUT OF TOUCH! 


Talking Technolggy has multi-line voice 
an] ах processing : systems so you сап 
м Stay in touch with 
372. p your world. 


For Sales and E Y 
Technical Information Call: Complete multi- line 
1-800-685-4884 packages start at $ $699! 


Demo: 1-510-522-3800 ext. 120  7ALXING TECHNOLOGY, INC. TJ; — 


РЕЗ Ariane av та игар 


Circle 216 on inquiry Card. 


Rackmount Solutions 


RACKMOUNT COMPONENTS = QTY 25 PRICING 
Rackmount Chassis 19x7x17 $183 
Rackmount VGA Monitor 
Rackmount Monitor Shelf 
Rackmount Cherry Keyboard Drawer 

RACKMOUNT PLATFORMS - Oty 1 Pricing 
RMS486DX2-66 EISA $1593 —. RMS485SX-33 $915 
RMS486DX-33 $1136 RMS386SX-33 $665 


RACKMOUNT CHASSIS - 15 Models up to 20 Bosrd Slots 
SLOT CPU BOARDS - EISA/ISA 486, 4865X. 386, 3865X 


RACKMOUNT MONITORS - Super VGA & Monochrome 
RACKMOUNT KEYBOARDS ~ High Quality Cherry КВ 
RACKMDUNT SWITCH - Video/KB up to 12 CPUS 
RACKMOUNT CABINET - Modular from 21° to 96° high 


Exclusive International Distributor Program now Available 


“М VALLEY 


TECHNOLOCY | INC. 


2468 Armsirong Street, Livermore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 


Circle 228 on Inquiry Card. 


$149 


Use 6 KS-7 AT equivalent card $289 - 
NEC V53 CPU 512K Ram, AT bus, 
Code Opt ons: PCMCIA, 4M Ram, 2M rom, 
512K NV Sram, Clock, VGA, 5 al, 
2 Parallel, Keybd, Flop, Modem, 12 Dit A/D. 


1 KS-2 XT equivalent card $149 - q1 
dins Die Options. PCMCIA, ST2K E 512K E Bana а 
Son Clock, 3 Serial, 2 Dar, Мод odem, A/D. 


„ Complete Development Support 
Burn in We Ed кеуш чы cbr am iR 
RO M utilities to download, test, е burn your 
DOS programs into ROM 


Гл 91 A у, 


э [ә ИИ Өе [е еее OSI fax: 303-786-9983 


Circle 210 on Inquiry Card. 


PC-based Solutions for SOLUTION GUIDE 
Industrial Automation - 


e Industrial PCs & Workstations | j 
• Enclosures and Card Cages 

* 486/386/286 CPU Cards 

* RAM/ROM Disks | 
• Industrial ЏО Cards 

e RS-232/422/485 


1-800-800-6889 
1-408-245-6678 in CA 
Fax: 408-245-8268 


Circle 203 on Inquiry Card. 


Data Acquisition 
for Notebook PCs 


* High-speed, PC parallel-port connection 
* 2ch DIA & 16-ch, 100-kHz A/D 
۰ 32 digilal l'O 
* 16 high-speed digital inputs 
5 counter/timer channels 
* AC or battery operable 
* MS Windows graphical software 


IO Aw d | Ма Lugo Off f ho mar 
iOtech, inc. = 25971Cannon Rd - Cleveland, OH 44146 


(216)439-4091 Ғах (216) 439-4093 


Circle 209 on Inquiry Card. 
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24-BIT A/D т 


CONVERTER 


Programmable data rate, 
gain and filtration 
Optically isolated 
RS232 serial interface 

* 20 digital VO lines 
AC or battery powered 
With PC/XT/AT software 


$495 


Money back guarantee 


800-321-5355 


Lawson Labs, inc. 


74 4th Ava. NW 
Kalispel, MT 59901 


406 257-5355 or FAX 257-5572 


We manufacture a broad line of data acquisition products. 


DAP 3200e™ Data Acquisition Prescisso 
Analog 1/0 to 330K samples per second | Digital Signal Processing up to 16 MIPS 
Digital 1/0 to 1.6M samples per second | 10-24 MHz CPU with up to 4M DRAM 
Up to 512 analog inputs on one DAP 20-32 MHz DSP with up to 96K SRAM 
Up to 128 digital inputs/outputs DAPL™ Operating System 


12-bit or 16-bit resolution ADCs e 100+ standard commands ROSTAR 
FFT and FIR-(iltering with on-board DSP | e Custom commands in C 
CPU: i186 or i486 LABORATORIES 


Send for FREE catalog and demo diskette. 2265 116th Avenue NE 
206-453-2345 / fax 206-453-3199 Bellevue, WA 98004 


пип 


ТРОН &bits ZOMHz 
COMPUTER-CONTROLLED 
MEASURING INSTRUMENT 


paar quonim 
WARE 


MU volt. ti 
ТЕТ VON, PAAR recordar 


Wt SEA TION 


ton card, naa b be placed im a free 
Data acquisition SOFT 


Ove й cofrmmule mosun metrum! 


гш 5 OI 
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wi Swilinable probes [t ! 


GALL lor FREE dame disnert& and 
infornmanan NOV 
COMPLETE SYSTEM £998) 
TIEPIE engineering 
Tel: 131) 5706 9238 Fax: (391) 5106 9704 
Ballensefreed z 9029 AR Jarwerd 
The NETHERLANDS 


HARDWARE: B hils zx 


"di 
1 


= 
= 


Circle 229 on Inquiry Card. 
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The Classic с Color 1 Trasportable PC PC if 


Я ^ @ Available 1л 486-33/50/66 system or in a SKD enclosure 


e Build-in 10" color SVGA SONY Trinitron monitor 


MA. «6 Slots with 3 full 3 hall arrangement 


© 25.25" DD and 1 x 3.5" HDD bay 


Trans 2000, inc. 


11558 E. Washington Blvd. — CA 90606 
Те 310-908-6814 = Fax: 310-908-6819 


Muse dp e эсу лшн 


EISA Extender shown 


DN, faa нере ЗИМ ¥ Insert/Remove Cards with the Power On! 


¥ Save Time Testing and Developing Cards 
* Adjustable Overcurrent Sensing Circuitry 
* Single Switch Operation w/ Auto RESET 
* Optional Software Control of All Features 
* Breadboard Area for Custom Curcuitry 


1 Year Warranty & 30 Day Money Back Guarantee 
Passive and Mini = Available 


Keep rHE Power On! 
with ÀZ-COM 


Fix Your PC FF T’ 
with the new UNICORE POSTcard V2™ 


The Unicore POSTcard V2™ Is a plug-in ciagnos- 
mier ес iie get p wih sto 

routines, provides continuous bum-in testing of 
preboot functions, and 


(BM and compat 


Pentium class machinas. In addition, the 
POSTcard V2 has the ability to source actual IRQ 
usage and actually monitor OMA and IRQ ines. 
The POSTcard V2 plugs into any standard 8-bit 
agi or 16-bit (AT) slot and in seconds you will 
able to diagnose even hard-to-find motherboard 


E Requires no operating system 
E On board ROM diagnostics included 


B Built-in PreDOS debug capability 

В Full power-on-seif-test (POST) monitoring m. UN | Ca E E @ 

И Solves all IRQ and DMA conflicts 2 

E Continuous loop mode for system bum-in 

@ Comprehensive users manual with lots of 
troubleshooting tips. 


1538 Turnpike Street North Andover, ША 01845 | 


800-800-BIOS. 
[508] 886-5588 РАХ: (508) 633-1630 


Circle 222 оп Inquiry Card (RESELLERS: 223). 


PS/2 50 502 55sx 60 70 80 P70 


INTERNAL DRIVES - May ге used as a high performance replacement or ta co-exist with onginal IBM Umê. 
Compatible with DOS 3.3 10 62, 03/2 2.0, 2.1, Windows 3.1, NT, and Novel. Includes IDE or SCSI-2 microchannel 
Controller, hard drive, mountmg kit, ribbon, power cable, manoal, hardware, and free technical support. 


131mb; 15ms, Internal IDE Drive ., sagesses eum Processor Upgrades 


245mb, 15ms, Internal IDE / SCSI Drive - , $469/S4 For IBM P2 59, 502 ang 60 
345mb, 13ms, Internal IDE / SCSI Drive 55005609 Kengston 48651С 50 Mhz 
540mb, 8.5ms, Internal SCSI Drive Kit .. $868 FA varia) 

9906 9ms, intemal SCSI Drive Kit . $1,209 Only $345 

PS/2 Model 25, 30, 30-286|IpBM PS/2 Memory 


Q131mb/245mob Hard D wit 284/532 
| 3245mb Haro Drive Kit 5 3389 5 Call For Latest Prices li 


General Te clinics T Year Warranty - [д ду Money Beck  Guartatee 


M - AEDES 
Е «@GG« Gi SALE e - ы cy SBE $5 x Aya (Avi = ta 
. Call tor your FREE Catalog today! мү 10177) — 65i Ms 


Circle 237 on Inquiry Card. 


Disk & Optical Drives | 


SCSI х IDE * FLOPPY 
SERIAL * PARALLEL 


(Hi- Speed) (Bi-Directional) 


Host Bus Adapter/Controller 


CD-ROM 


Standard (7 SCSI, 2 IDE, 2 Floppy, 2 Serial, 1 Parallel). . $175 
Enhanced (7 SCSI, 2 IDE, 4 Floppy, 4 Serial, 2 Parallel). . .$195 
PEE includes cables, software & complete documentation 


SS 
E- 


Circle 238 on inquiry Card. 


Control Concepts, Inc. 
8500 Executive Park Avenue 
Fairfax, Virginia 22031 
Tel: (800) 922-9259 Fax: (703) 876-6416 


[oce E uns 


Rs 
= 


Increase Speed & Fix Problems! 


~ 6.) Vue 
Active Diagnostic 4 


ThNOCVIAS 


3101 Whipple Rd. 


Ph: 510-471-6442 
Fax 510-471-6267 Union City, CA. 94587 
Circle 235 on Inquiry Card (RESELLERS: 23 B). 


Diskettes/Duplicators * Keyboards 


DISK FACTORY 


VICTORY ` 
ENTERPRISES 


Elma offers high quality industrial ruggedized 
keyboards. Features include: 
e 19” rackmount keyboards 
Take 1 U or 1.75” space 
Over 25 models to select from 
Available in full travel and membrane types 
IBM PC XT/AT, PS2 compatible 
US and International versions 
Spring-lock front panel 
8mm, 2 button trackball with serial output 


Elma Electronic, Inc. 
44350 S. Grimmer Blvd. 


Call Elma at 510-656-3400 
Fremont, CA 94538 
Tel: 510-656-3400 


Fax: 510-656-3783 


Circle 250 on Inquiry Card (RESELLERS: 251). 


CUSTOMIZE YOUR KEYBOARD 

е Custom Key Imprinting - all brands! 

e Custom Colored keys for IBMS DECS, ' 
Wyse®, Key Tronic®, Cherry®, and more! 1 

* Custom and stock keytop label kits for lid 
software support & languages. 

* Full color keyboard templates made to 
your exact specifications. 

e Word Perfect Keyboards. 

e Cyrillic, Arabic, Hebrew, etc. Keyboards f 


CUSTOM HOTLINE 800 sd 1337 


from the leader in у Innovations™ Dept. BYTE, 260 Justin Dr. ’ 


Cotronwood, AZ 86326 
HOC OCL 602 634-7515: 
P ОНРӘНАЛОН FAX 602 634-4620 


Circle 208 on Inquiry Card. 
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D £^ "5 TY"! — i iH LT. 
Programmability 


Model J: 

For project 
design 
Model CFX: 
Universal Fax 
computer 


*Very easy-to-use 4GL for different Infor- 


mation processing 


Development System on VGA PC for 
downloading the applications 


DOS flle system compatible 


dbf, wk1, рех, bmp, txt, etc. 
compatible 


| RS232, Modem, Fax, Infrared, Radio fre- 
quency links available 
| Very reasonable 


DIALOGUE TECHNOLOGY CORP. 
2nd FI., 38, Ching Shing Rd., Wen Shan District. 117, 


Taipei, Taiwan, R.O.C. 
TEL: 886-2-9327680 
FAX: 886-2-9317814 


DIALOGU 
TECHN 


LOGY 


E 
О 


Circle 243 on Inquiry Card. 


Universal 
Keypad for 


Portable 
Computers 


Available in Ivory or Black 


Boost data entry speed, accuracy and convenience 
with Genovation’s Micropad,™ the innovative 
numeric keypad for portable computers. 

Is the unhandy numeric section of your 


TO COMPUTER portable computer's keyboard dragging you 
à down?....Give your productivity a boost by 


of any 


- Power 


using our Micropad. The ergonomically 
designed Micropad is ideal for spreadsheet 
and accounting applications that require fast 
and accurate entry of numeric data. 

The Micropad attaches to the parallel port 


MS-DOS computer while providing a 


clean pass through connection to the printer. 


usage is negligible. Lightweight and 


compact, the Micropad is fully compatible 
TO PRINTER with and programmable under both DOS and 
17741 Mitchell, Noth Windows. It is also available with connectors 
Irvine, СА 92714 USA — to fit keyboard and serial ports. 


TEL (714) 833-3355 


wes GENOVATIONZ 
(800) 822-4333 Z 
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Circle 205 on Inquiry Card. 


Our New Contribution, 
Your New Partner 


V.32turbo 19200bps Мы produit: 

Available 14400bp5+V.42bis + FAX (G3) 
9600bps « V.42bis 
9600bps« MNP5 
2400bps+V.42bis4+F AX(G3) 
2400bps+ MNP5 
Siand alone 
Internal card 
Hack mounted 


Branch office:U S A. 
TEL * 818-2811826 


FAX ! B1B-2879825 


WF 14. ANE@OS,SEC.R:CHUNG HSIN RD,SAN CHUNG CeBIT 
CTY TAIPELTAIWAN RO C A 
TEL T БВВ: 005155 FAX = EE52-099-4D50 s sau 


PC Screen to TV Screen 


Windows, Mac & OS/2 
Multimedia Presentations 
on Television... 


VGA to TV conversion, the 


alternative for professionals to deliver 

hi-resolution computer graphics and 1-800-863-ADDA 
dynamic presentations on television, j 1] ys 

with 16.8 million colors and flicker- стін ae 

free video output, bundled with Award ADDA TECHNOLOGIES, INC. 


inni t 48501 Warm Spri Blvd. 
Winning ACTION! 2.5 SE Software. Suite $109. Presse CA 94239 


* Ask for Adda's exclusive 100% Flicker- 
USA Tel 510-770-9899 Fax 510-623-1803 
Free VGA to TV Converter! Canuda Tel 604-278-3224 Fax 604-278-2909 


Circle 253 on Inquiry Card (RESELLERS: 254). 


IMAGING CARDS MODEL 1-800-292-1160 


-512VL: VESA bus digitizer, Up to 
768 x 480 res, 8 bit grayscale, over- 
lay graphics. Fast 32 bit access. 
Idea! for machine vision! 
-512/24: Full 24 bit color board. 512 
x 480 x 24 bit, RGB/Composite 


-512: 512 x 480 x 8 bit grayscale 
| it | machine vision workhorse. Multi res/ 

Video Framegrabbers for Multi image, 4 inputs, input/output 
the PC/AT/486 LUTS, ping pong butters 
. Real ti b/displ -02/-03: Lower cost grayscale boards 

ea! ume grab/aisplay also available. Custom boards our 
e Software with source code specialty. 
* 60 & 50 Hz. Video AMEX/VISA/MC/COD 


• Machine Vision since 1987 Gontfrol Vision S 
* Money back guarantee 316-231-8647 Fax: 231.5816 


Circle 204 on Inquiry Card. 


Desktop Video 


Motion Capture VGA-TV 


* Capture video to AVÎ file • Superior anti-flicker filter 
at 320 x 200 10-15іра e TV & Monitor display simultanaously 
* B, 16, 24-bit color * RGB, S-VHS А Composite output 
| *DOS & Windows support 
* S-VHS А Composite input 
e Free development kit 
e Sound Binster support 


Era 
MI 


DISPLAY RESEARCH LABORATORY 


Capital Automation Inc. 
VISA Tøl.: 1-704-596-6120 Int'l Tel.: (852) 402 1165 
Fax: 1-704-596-9595 Int'l Fax: (852) 415 2739 


Circle 304 on itid Card (RESELLERS: 305). 


 ALL- o7 


Fill ALL of your EPROM, PLD, GAL, FGPA, MPU, TL. | 
programming and testing needs with one unit! 
ISupports virtually ALL ғ 
programmable devices. 
| Supports DIP, PLCC, ОРР, 
SOP, PGA ... up to 256 pins. 
| Gang programming 
option for production. 
| Free software updates via BBS. 
E Algorithms approved by IC 
manufacturers. 


a Horz. Over/Under-acan swich 


International inquiry: 


Cy | HI-LO Systems TEL (510) 623-8860 | 
| т GRIMMER BLVD., FREMONT, СА 94538 FAX K (510) 623-9925 | 


Circle 217 on Inquiry Card (RESELLERS: 218). 


Save time. Save money. 
Our wide range of C-programmable miniature 
controllers are ideal for control applications, datai 


acquisition, and test and measurement. Compact and low in price 
(the Little PLC™ above is 2*x3* and $195), these controllers are programmed p 
our easy-to-use Dynamic C™ developmen: system, Our controllers feature digital, 
VO, ADCs and DACs, relays and solenoid drivers, 65232785485 serial ports, battery- 
backed memory and time ие clock, LCDs, keypads, enclosures and тоге! 
Pe Ba 1724 Picasso Avenue — 24-Hour Information 
| Davis, CA 95616 Service 916.753.0618. 
7 916.757.3737 Call from your FAX and 
916.753.5141 FAX follow the instructions. 


Circle 227 on Inquiry Card. 


3480/3490 & 9-Track Tape Subsystems 
1/4" DAT 8mm Optical 


Windows Software Now Available 

¢ Tape Backup and Restore 

• Make Your Own CD ROM 
with our CD ROM Maker 

* Optical Storage from $995.09 

* Fujitsu Quality Drives 


CALL 1-800-938-TAPE 
Get The Very Best For Less 


Laguna Data Systems 
7340 Smoke Ranch Road, Suite C, Las Vegas, NV 89128 
Tel; (702) 254-2648 * Fax: (702) 254-0910 


Circle 211 on inquiry Card. 


SPECIAL DEALS ON ® 


AV LOO - AVISION Gray, Desk/Laptop Scanner 
600 DPI Built-in ADF, Direct print o rinter 
iPhoto Plus & OCR (1; miop adapter additional) 


A — AVISION 256 Gray, flatbed scanner 
max. 1,600x1,600 DPI, Legal Size, OCR 


A V OOO - AVISION 24-Bit, True Color Flatbed Scanner 
Мах. 1,200 DPI, Legal Size, iPhoto Plus & ОСК. 


A VOB - AVISION 24-Bit, True Color пед Scanner 
Max. 1600 DPI, Legal size, Image Pal & O 


A VOM -AVISION High-speed (10ррт - 
24 Bii, 1,200 DPI in Fhathe x Laut P OCR 


q Y c 


М „ 4 
x OF LITECH CORPORATION 
: ~ 8:30 AM > SODEM (EST) 
MON - SAT 


4 4 \ 


(> | £—. 


A © 
lap А 


As 
LITECH CORP : . 61. iN. MAIN STR. (КО рр N.C. 27549 


TECHNICAL SUPPORT: 1-800-LITECH-6 


VAR and Dealers welcome* PHONE (919) 496-2669 FAX: (919) 496-7111 
AU [sir BS THE REGISTERED TRADE NAME OF AVISION INC. * PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 


Circle 245 on Inquiry Card. 


Overland Data 


Your best choice for 1/2 inch 
tape solutions since 1980. 


619-571-5555 

FAX 619-571-0982 

Europe (4-44) 734-891891 
Europe FAX (4-44) 734-891897 


Circle 289 on Inquiry Card. 
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Desktop 9-Track Tape Subsystem 
#1-selling 9-track system on desktop. 


Quatstar's low cost 1/2-inch 9-track Streaming 
tape systems bring full ANSI data interchange to 
IBM AT, PS/2 or Macintosh, giving your micro the 
freedom to exchange data files with nearly any 
mainframe or minicomputer in the world. 

Systems include DOS or Xenix compatible 
software, coupler card and cables. High reliability 
1600 or 6250 BPI capability may be used for disk 
backup as well as data interchange. 


А Call us today! For details and 
[JUALSTAR 1 


to order: Fax (818) 592-0116 
Phone (818) 592-0061 
6709 Independence Avenue, Canoga Park, CA 91303 
©1989 Qualstar Corp. 


All product and company names and trademarks are tha exclusive property of their respective owners. 


Circle 214 on inquiry Card. 


__ PQMainframe/Mini Information Exchange 


„ * Tape Transter and Format Conversion 
* EBCDIC + ASCII Data Manipulation 
 *AS/400, TK50, and М” QIC Drives 

* UNIX Tar and DEC Save Set Options 
* Reseller Inquiries Invited 


| ШЕКЕ ЮРУ ` Tape Duplication 
y READ/ WRITE 9-TRACK 
“ps 7 3480 • 8MM • DAT on 
майы YOUR РС NOW! 
hag LY Call Ue... (317) 242-2077 » 
ТМ SHAFFSTALL 1- 800- 248-3475 
CORPORATION 


FAX: (317) 842-8294 


Media Conversion Systems Since 1973 


Circle 239 on Inquiry Card (RESELLERS: 240). 


We make tapes work like disks! 


faaovatira 
Storage 
Téchaelegs 


TAPEDISK software turns your SCSI tape drive into a DOS "disk? 
DOS assigns a drive letter to your tape drive! 
| Works with DOS, Windows, and Windows For Workgroups! 


Full use of your investment - Use your expensive tape drive all the 

time, not just for infrequent backups. 
Easy to use - Easy backups make for frequent backups. 

Now save valuable data to tape as easily as saving to disk. 
Direct data access - Read your data directly from tape. 

No need to restore data to disk. Save data directly to tape. 
Tape storage is cheaper - less than 1/2 penny per megabyte. 

2 gigabyte tapes cost less than $10.00 

only $249.95 


Su рр or te cf tài pe dr т | HEWLETT 
HP JetStore-Conner Python: СД Pacano 


Turbo Python-WangDAT- JetStare 

Cra ЦН Legacy- fisferénced 800-TAPEDSC 
anaderg-Coioraco Solution 

PowerTape, and others, 800-827-3372 

Call for detailed list. TAPEDISK Corporation 


Circle 248 on Inquiry Card (RESELLERS: 249). 
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Eliminate data entry, 


fax machines and scanners 
into data entry 
terminals. 


* Broadcasts blank forms by fax 


E xn л 


TELE/O/77 __ 


OrCAD? users 


Dern another раде? 


Teleform Automates Forms Data Entry 


reduce response time and turn 


Version 2.0 "OR WINDOWS 


7 p roO; і 3 a td vy yo Ч r $ 


AE EAGLE 2.6° 


* Recognizes hand print, machine print and marked circles 
* Creates forms optimized for recognition 
* Stores information in leading databases and spreadsheets 


* Includes editing and verification system Com today 800-659-8755 


* Single and MultiUser versions available Cardi AA Soft 


531 Stevens Avenue, Bldg. B 
Solana Beach CA 92075 
Phone 619/259-6444 * Fax 619/259-6450 


Circle 231 on Inquiry Card. 


3, ООО 


Schematic Capture, Layout Editor, 100% Autorouter, DRC, ERC: All In One Program 


Does tnis really make sango? Yes ıf does! 
Tne first thing you should be aware of is, software pf ces 
аге ony a mattar of company policy, Thay are not nec- 
essarity related to the quality of a product. 

So, wiry throw away an expensive product tat oes the 
jb? Because п cosis more money agan and again 
than s reasonably priced program. Just think of the fees 
for Upgrades and Hotino support. For the comparable 
OrCAD* package, for example, you end up with annual 
feos that are half the prce of а new compiere EAGLE 
pacage, including drivers and libraries. 

Maybe you have already heard, “t's & German import!” 
Thar's true: it Is German designed, like Mercedes and 
BMW. However, ine company s Amencan, and во аге 
in People who serve you 

Our Holling support is hea, and excellent. Pius the pro- 
Gram is fantastic (sea EDN review) 

So. mop bleeding. Buy EAGLE with 30-day money back 
guarantea 


EAGLE Layout er 
Schematic Modu 


3 398 
Ripup emn "Module 3 399 
30-day money back quaranies 
OEMO with Original Manual $ 12 
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Call 1-800-858-8355 


аиан tbe EAGLE demo un my 
J3B865X borer compunm, my first rhon was ‘This и 
Датаяк".. 

. The things that Ls enm, rat cl 
(з sirmplicity. ever of иы, and jieribir design. Menus, 
calor, scroll rows and the tir сат all he user configured 
fo vut! tndictdual prefervmcer. Слоў provided genini 
service, boib їн ater and support, and there it every 
тешет iD believe that they will coruinue to do so 


ETN Randa On Section, EDN magarine, Jane 1993. 


Thumbs up. Overall, i was impressed .. EAGLE 2.6 (s аму 
fo keam and easy io use .. EAGLE 2.6 bas the 

and performance shal most designers kouki expect ina 
higher priced package. 

Off the Shelf Review, PRINTED CIRCUIT DESIGN 
magazine, March, 1993 


AS product panes are incemarhe of Herr respective ifanufsctuers 


CadSott Computer, lac. 

801 South Federal Highway 
(S E0 Soan Feina gr 

Hotline: (407) 274-8355 

Fax. (407) 274-8218 


Circle 303 on Inquiry Card. 


HIWIRE® Il Schematic 
and PCB Software 
With support for ex- 
panded and extended 
memory, HiWIRE II can 
handle your most de- 
manding schematic and 
PCB designs. The unique 
HiWIRE II editor allows 
you to display and edit 
schematics and PCBs 
simultaneously, using 
the same commands for 


Wintek Corporation А 
1801 South Street each, HiWIRE II is $995, 


Latayette, IN 47904 and is guaranteed. 
742-6809 


Call (B00) 742-5809 
or س‎ 7) 448-1903 


Circle 226 on Inquiry Card. 


Free Data Acquisition Software Tool 


DAQ Designer is a free software tool that 
helps determine which hardware and 
software combinations are best for your PC- 
based data acquisition system. DAQ Designer 
will (1) ask questions about your application, 
(2) analyze your answers to determine your 
system needs, and (3) describe what 
hardware and software you need to develop 
your data acquisition system. 


National Instruments 
6504 Bridge Point Parkway, Austin, TX 78730 
(512) 794-0100 
(800) 433-3488 (U.S. and Canada) 
Fax (512) 794-8411 


Circle 213 on Inquiry Card. 


Service Bureau Communication Software for Windows 


The fastest 
communication 
product available! 


* Create & read all mail off-line. 

* Playback capabilities of all 
E-Mailsent & received. 

* Full mail encryption capabilities 
approved bythe State Dept. & NSA. 

* Select forums & files for 
upload/download off-line. 

* Look at filedescriptions off-line. 

* Select message headers forthe 
ones you want to download. 

* Multi-media users, 
let CompuServe talk to you! 

* Send/get mail from the 
Internet or MCI. 

* Displays GIFS, TIFFS, BMPS, ! 

indows BMP, OS/2 BMP, | =| 

PCX, LEAD & JPEG. i 

* Novell multi-user ready. 


Available on 3¥" or CDROM 


* Realtime dollar & time counter. GET STARTED NOW FOR $49.00! 
* Supports 1200+ Modem styles. VOICE: 314-334-6317 
* Address phone book of ID's. FAX: 314-334-0794 
* Headers of messages canbe COMPUSERVE: 70751,3056 
selected forresponse. INTERNET: buzeword@ buzzword. com 
* Forum sections & Lib names 
come with product, 


INTERNATIONAL ING 


* Getyour mailin the evening 
& have the print-outs waiting 7636 County Road 621 
when you get in. Cape Girardeau, MO 63701 


Circle 300 on Inquiry Card (RESELLERS: 301). 
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TCP/IP 

Windows Developer's Kit 

* Binary TCP/IP Transport 
* PDS for DOS 

* Windows Sockets АР! 


Development Components 


winsock.dil is a dynamic link library (DLL) which allows windows 
Lise pi to dynamically bind for SGre services. пе winsock.h, 


| D, M MET 
f at Й ar FF » Г 
= р ы us w F o9 WOU 


s for Pala Soci к. 


MSS. confiaurina tha build 


fihge Ме anl Т nis is Кр or атра 


an gyironman - Hi ar 3 АП Е [B [= ri F: AT 


М For More Information Call 
1 (800) 541-9508 
{805} 484-2128 - Fax (805) 484-3928 


Circle 230 on inquiry Card. 


Complete ея 
tation • DOS 6.0 * Latest Version • 
set up in ROM * Free Intel Chip puller 


world. бйрй eet 
prices all the time. 


“SPECIAL OFFER” | 
Get a FREE copy of PCSAFE™ | 
utilities package with every 
order. Retail value $149.95 


UNIC е RE 


ORDER TODAY С) ЕЗ 


1- 800- 800-8105 


246( _ را ما هدد 


 Clrcle 220 on tein Card خن ت‎ 221). 


FIND ANY FILE, - 
ANYWHERE ON YOUR 
COMPUTER IN 
2 SECONDS OR LESS 


JUS VOD 109 Words 9? 10171533 you wam to locate and 


your: Psr unui) :\ 3303 UD will instantly find eny file, anywhere on 
your system containing those words. It's PUn - automatically 
creating ап index о! ail your files, It's: zii: -in fact, you continue 
to use your computer the way your vene conte 
while your URSIN SIH PF) works 
In the background! 
- Circle 310 on Inquiry Card. 


TO ORDER TOLL FREE: 1-800-776-2001 
SPECIAL INTRODUCTORY OFFER $69.95 | 
= ANY FILE, ANY WARE" — 


Save Hours Of Your Time Every 
| Day 


S ےا س‎ ОЕ ЕЕЕ 


—'Á‏ س س س س 


THE BUYER’S MART 


THE BUYER'S MART is a unique classified section or- 
ganized by product category to help readers locate sup- 
pliers. Each ad has Inquiry numbers to aid readers re- 


questing information from advertisers. 


AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2"x1'/«" 
ads can include headline (23 characters maximum), de- 
scriptive text (300 characters is the maximum 


A DIRECTORY OF PRODUCTS AND SERVICES 


ded) 


recommended) plus company name, address, tele- FAX: 603-924-2683. 


ACCESSORIES | 


RADIOACTIVE? 


Plot it on your PC with The RM-80 RADIATION MONITOR 
Serial or primer port Detects ALPHA * BETA • GAMMA a X-RAY 
MizicA, 1000 tres the resolution of standard gegs counters. 


Cal Write for PC em eer а ТИ Tube 
VISAMC/EURO Phone orders. Not sassfied? Ful refund 
800-729-5397 or Tel/Fax: (302) 655-3800 
Awrare Electronics Corp. 

P.O.Box 4299, Wilmington, DE 19807 $149.50 


KEYBOARD, VIDEO, MOUSE, AUDIO 


Extend signals from PC with EXTENDER 
Split signals with COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 

Boosts signals up to 800 feet. Control up to 96 PCs 
with one keyboard, monitor and mouse. 


CYBEX CORPORATION 


4912 Research Dr., Huntsville, AL 35805 
Phone: 205-430-4000 Fax: 205-430-4030 


Inquiry 651. 


VGA Splitters 


Connect 2, 4, or mora monitors to your computer 
Bright and crisp presentation simultaneously on 
all monitors - Guarant 

Works with all VGA, SVGA, and RGB monitors 


Small durable metal case. MADE IN USA 
Extension cables available 


H&R TECHNOLOGY p99 920.6449 


Santa Ana, CA (714) 641-6607 


Inquiry 652. 


| ARTIFICIAL INTELLIGENCE 


Al Reverse Engineering Too 
Reverse engineering tool uses expert system to analyze 
applications written in COBOL and other 3rd generation 
languages. 

€ Automatic production of system diagrams. 

9 Analysis reports. 

€ Powertul script language. 

€ Can be configured for JCL. FORTRAN. ate. 

€ Windows 3.1 and OS/2 versions. 


FREE DEMO 
System Builders 
Tel (013) 230-4067 Fax (613) 230-3754 


Inquiry 653. 


BAR CODE . 
Cordless RF Bar Code Wand 
A cordless RF bar Code wand with a range of 100 
leet. Plug-N-Play. No software needed. Attaches 
as 2nd keyboard, For ІВМ and Macintosh or any 
serial device. Real-time remote data collection for 


$595. Optional pocket beeper for long range -$295. 
Its an exclusive from the PC bar coding leader. 


Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 
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.. BAR CODE | 
Bar Code Readers 


For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

Attaches as 2nd Keyboard or to any ADB port 

Reads 2015, 128, UPC/EAN, Code 39, etc. 

External or Internal attachment on PC 

Wand, CCD, Slot Badge. Magstripe or Laser 

Two Scanners per Reader 

100+ Configurable Options 

2 Year Warranty, 30 Day $ Back Guarantee 

Direct From Manufacturer 

Top Rated by independent Review 

Complete with Laser Scanner — $1295 

Complete with Stainless Steel Wand — $399 


Worthington Data Solutions 


3004 Mission Street 
Santa Cruz, CA 95060 
408-458-9938 


800-345-4220 


HH HF J f J JF J J * ox 


Portable Reader 
* AA Battery Operated, 64K or 256K 


* User's voice messages tell operator what to 
do at specified errors and at data entry steps. 
Messages are pre-recorded by microphone 
and broadcast thru bullt-in speaker or 
earphone. EASY! Any language. 


4x20 Supertwist LCD Display, 36 Rubber Keys 
2 Built-in Inventory Programs 

3 User Defined Programs, & 3 User Data Files 
Wand, CCD, or Laser Scanner Input 

Serial Interface and Keyboard Interface 

Reads 2015, UPC/EAN, 128, Code 39, etc. 

2 year Warranty оп Header & Wand 

30 Day Money Back Guararitee 

64K Complete with Steel Wand — $799 

New Smaller Size — weighs only 12.5 oz. 


Worthington Data Solutions 


3004 Mission Street • Santa Cruz, СА 95060 


408-458-9938. FAX 408-458-2944. 800-345-4220 


+ + + X € € E + * + 


Labeling Software 


On EPSON, IBM, OKI, or LaserJet. Easy 
WYSIWYG design. Any format/size. Up to 120 
fields per label. 18 text sizes to 3" -readable at 
100', AIAG, KMart, Sears, MIL-STD, Penneys, 2015, 


128, UPC/EAN, Code 39. File Input & Scanned 
PCX graphics - $279. Other programs from $129. 


Worthington Data Solutions 


800-345-4220 


(408) 458-9938 


phone and fax number. 2"x2'4" ad has more space for 
descriptive text (850 characters is the maximum recom- 35 ei Taa 


mended). — 
DEADLINE: Ad copy is due approximately 2 months — 2X1 


RATES (Jan. 1994) 
issues _ issues Нш issues 


prior to issue date. For example: November issue s eios $696 $668 == n 
closes on September 8. Send your copy and payment з ads/issue " - 89 501 


to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix grygy" 
Mill Lane, Peterborough, NH 03458. For more infor- 1ad 
mation call: Margot Swanson at 603-924-2656. 


$1,392 $1,336 $1,170 $1,114 
2 ads/tssua - = 1,114 1,058 
3 ads/issue - - 1,058 1,002 


` BAR CODE © 


Portable Bar Code Reader 


» Use as a PORTABLE, WEDGE, or SERIAL 

» 9V Battery Operation with Lithium Backup 

» 2x16 Supertwist LCD Display 

>» 54 Kay Keyboard with Separate Numeric Keys 
» Real-time Clock Supports Date & Time Stamps 
» Reads all Popular Bar Codes (16 types) 

>» Wand, CCD, Laser, or Serial Input Devices 

» Built-In Program Generator 

» Create Your Own Custom Programs 

» 6 Built-In Inventory Programs 

> Up to 250 Programs Can Reside in Memory 

» Create ир to 250 Data Files per Program 

>» Up to 250 Look-Up Files In Memory 

» Built-In Calculator 

» Supports HAYES Compatible Modems 

» 64K Memory with Data Compression 

» 30-day $$ Back Guarantee – 1 Year Warranty 
>» Complate Unit with WAND Scanner ~ $795 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


BAR CODE READERS 
For PC, XT, AT, PS/2, & Serial Terminals 
» Emulates Keyboard: Works With Any Software 
» Data Appears as Keyboard Input 
» Uses Enhanced Decoding Algorithms 


» Accepts Wand, Slot/Badge, CCD, Laser, 
Magnetic Stripe Reader, & RS232 Serial Input 


» Reads All Popular Bar Codes (16 types) 

» Reads HIGH, MEDIUM, & LOW density codes 
» Auto-Discriminates Between Bar Code Types 
» Easity Programmed with а Bar Code Manu 

» Over 140 User Configurable Options 

» Daisy Chaln Up to 96 Readers 

» Supports NOVELL Networks 

» Supports US & INTERNATIONAL Keyboards 
» Direct From Manufacturer 

>» 30-day $$ Back Guarantee, 1 Year Warranty 
» Complete Unit with LASER Scanner ~ $1085 
» Complete Unit with WAND Scanner — $395 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-0015 FAX (817) 685-6232 


SCANNER SALE 


USA Made 

s WELCH ALLYN Steel Wand w/decoder $249 
e SYMBOL Laser 152000, LT1700 or BP400 w/decoder $5995 

* Software «НР Wand c PSC Laser $125» 

* Mag Stripe Encoder/Reader (2 or 3 tks} $1099 

© Print Software (DOSWN) $149** Software: inven. левих, Тоси. 
• POS Products • 30 Day $$ Back * SPANISH Dept Avail. 


BARCODE INTERNATIONAL SYSTEMS (BIS) 
12140 Sevem Way, Riverside, CA 82503 (909) 270-0016 Int'l 
(B00)653-4252 US • (B00) 219-5178 CAN + FAX (908) 270-0920 


Inquiry 654. 


BAR CODE 


Bar Code Printing Software 
LabelWorks for Windows 
» Prints all Popular Bar Code Types (19 Types) 


> Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines, Shapes, 
Page Zooms (25%-400%), Templates 


» Rotates Text, Bar Codes, and Graphics 
» Supports Windows Compatible Fonts 


» Choose From Over One Hundred Popular 
Label Formats or Design Your Own 


» Rich Tex! Support: Mix Styles, Types, & Sizes 
» Automatically Prints Serial Numbers 


» Imports & Exports Graphic Fites: 
TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 


» Supports Virtually all Windows Compatible 
Printers (PostScript, Laser, & Dot Matrix) 


» 30-day Money-Back Guarantee, $295 
** CALL FOR FREE DEMO SOFTWARE '** 


AMERICAN MICROSYSTEMS 
2180 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


BAR CODE EXPERT 
• Keyboard wedge readers for PC/XT/AT, PS/2, Mac and Terminals. 
s Readers w/RS-233, RS-485 and multidrop protocol. 
* Reader «/UTMF output, data transmission over phone line 
* Accepts Wand. Slot. CCD. Laser, Magstripe and MICR 
check reader. 
• Reseller's discount available. Please call for free catalog. 


IBS-Intelligent Barcode systems, inc. 
16031 Kaplan Ave., City of Industry, CA 91744 
(800) 765-2271 (518) 968-6265 Fax: (818) 968-5527 


Inquiry 655. 


NEED A ONE STOP SOURCE 


FOR YOUR BAR CODE SOLUTIONS? 
NO PROBLEM! WE OFFER Quality * Performance * Value 
A full ine of READERS • PRINTERS • PORTABLES » BAR 
CODE READERS FOR NOTEBOOKS * HEWLETT-PACK- 
ARD ерер . — STRIPE REAOERS. Our 

existing system without add- 
QUR 30 DAY GUARANTEE • 
TECHNICAL SUPPORT • OEM/VAR DISCOUNTS. 


INTERNATIONAL TECHNOLOGIES & SYSTEMS 


Eastern USA (800) 826-1688 804-272-0138 Intl. 
Western USA 809): 228-9487 804-272-0357 Fax 


Inquiry 656. 


DOS & WINDOWS BAR CODING | 


Bar code readers designed for fast, reliable, cost- 
effective data entry. They work just like a second 
keyboard. Numercus scanners (wand, credit card, 
CCD, laser etc). Bar Tender for Windows designs 
labels on screen & outputs on almost any prínter. 
DOS printing, too. Generous reseller discounts. 
Great warranty. 30-day money-back guarantee. 


Seagull Scientific Systems, Inc. 
15127 N.E. 24th, Suite 333, Redmond, WA 98052 
800-758-2001 206-451-8966 FAX 206-451-8982 


DATA INPUT DEVICES 
Bar Code, Magnetic Stnpe Readers for microcomputers 
& terminals, including IBM PS/2 & others, DEC, 
Macintosh, ATAT, CT, е, Wang. All readers connact 
on tha keyboard cable & are transparent to all software. 
UPC & 38 print programs, magnetic encoders, & 


portable readers are also available. 


TPS Electronics 


4047 Transport, Palo Alto, CA 94303 


415-856-6833 
1-800-526-5920 


AppleLink: BARCODE 
FAX: 415-856-3843 


Inquiry 657. 


BAR CODE 


VARIANT MICROSYSTEMS 


BAR CODE READERS DELIVER 
WAND/LASER/MAGNETIC CARD CONNECTIVITY 
Keyboard wedges (intemalExtema)) for IBM PC/XT/AT, 
PS/2, and portables 
RS232 wedges for WYSE, Link, Китігоп terminals 
Bar code and label printing software 
Full two-year warranty 
30-Day Money-Back Guarantee 
Extensive VAR/Dealer Discounts 
46550 Fremont Bird , Suta 105/ Fremont, CA 94538 / (510) 440-2870 
800-666-4BAR FAX: (510) 440-2873 


Earn Your High-Tech Degree 
While Working Full Time 


High-Technology Degree Altematives shows how 
to get your ig e degree without quitting your 
job, attending night school for years, or breaking 
your budget. $ 5 + $3.75 sh. Use VISA/MC. 


Professional Publications Inc. 
Dept. 808. 


(800) 426-1178 
Inquiry 659. 


| C++ & DATABASE 


C++ Libraries to access and fax to/from your database; 
SyPLUS & OraPLUS C++ Libraries for Sybase & Oracle $189.00 
SyPLUS & OraPLUS w/source code $589.00 
Sy FAX & OraFAX C++ Libraries for Sybase &Dracie $129.00 
Sy FAX & OraFAX w/source code $529.00 
Other C++ Products: 
In-depth C++ video course; DOS/UNIX examples, support $249.00 
The G++ TOOLBOX, MS/Win, DOS Libraries $89 00 
The Cte TOOLBOX w/source code $269.00 


Universal Information $ Systems [Unilnfo) 


(800) 793-74 
72 Van Riepen Avenue, Jersey City, NJ 07306-2806 


Inquiry 660. 


ELECTRONICS CAD 


Schematic Capture & PCB CAD 
Analogue Simulation, Digital Simulation, etc. 


Prices from $195. Credit cards weicome. 
For brochure use inquiry # or contact us at: 


NUMBER ONE SYSTEMS 


1795 Granger Avenue, Los Altos, CA 94024 
Tel/Fax: 415 968 9306 


Inquiry 661. 


CAD/CAM 


CONTOURING MOTION CONTROL 


FROM A PRINTER PORT! 
Indexer LPT™ software $249 

NEW VERSION 3 VISA/MC 

+ Controls up to six step motors simultaneously. 

* Linear and Circular interpolation. 

* New features to accommodate machina control. 

* Easy-to-use DOS device driver, Super Manual. 

* CAD-CAM interface Rid 

ton 1422 Атос Ave. 


Ability Systems Rest PA 19001 (215) 657 £30 


FAX: (215) 657-7815 


Inquiry 662. 


GEAR, the ultimate CD-Recordable too! for any CO-Standard 

I! you demand a simple, easy to иза solution to create CD's, GEAR 
is everything you need. GEAR supports all major CO-Recorders; 
JVC, Kodak, Philips, Ricoh, Sony and Yamaha. GEAR is available on 
DOS. Windows, Appie Macintosh, Sun Unix and Hewilatt Packard 


Unix 

Elektroson 
Amanca, 31 Waterloa Avenue, Berwyn. PA 19312, USA 
tal 1-215-680-9038, fax 1-215-667-0387 
Europe & Asia, РО Box 2435 5600 CK Eindhoven, The Netherlands 
te! 31- (0) 40-515065, fax 31-(0) 40-514920, 
E-mail Elektro © sci.kun.ni 


Inquiry 663. — 


A-LINK is YOUR LINK to CD ROM | TECHNOLOGY 
From the heart of Silicon Valley 


* CD Rom Titles * 
* CD Rom Drives * 
ж Multimedia ж 
Low Prices .............. Large Selection 
Call for free product list and information 
800-529-9222 or Fax (408) 255-6281 
Visa/MC 


Inquiry 664. 


+ TOSHIBA 5: TEXEL + NEC ж 
+ SCSI INTERFACE + 
* MEDIA VISION х TRANTOR + 
* CD-ROM TITLES, MAC & DOS 
* CD-HOM CADDIES & ACCESSORIES 
Computers at Large 
Saratoga, CA 
Dedicated to CD-ROM technology. 
PLEASE CALL For Oun Paice List 


800-642-4194 • 408-255-1081 
Fax 408-255-2388 VISA & MasterCard accepted 


Inquiry 665. 


FREE CD ROM* 

CD ROM Sampler contains complote directories, inter- 
active demonstrations, and fully functional applications 
from ALL of Knowledge Media's CD ROM Libraries... 
12 titles in all! 

Pius $20 worth of coupons for Knowledge 
*$6.95 shipping and handing MO/Check, VISA, MC accepted 
To order сан: 

1 800 78 CD ROM or 916 872-7487 


KNOWLEDGE MEDIA 
436 Nunneley, Paradise, CA 95969 


Inquiry 666. 


Put All Your Documents on 
CD-ROM for less! 


We can assist you in your CD-ROM Davelopment by 
converting paper documents, microfilm or fiche, catalogs and 
images on to CD-ROM. We also develop search engines for 
retrieval 


purposes. 
Competitive prices and excellent customer service 
Сай for information. 
Media Conversion Corp. 
800 Roosevelt Road, gu C. 106 


Glen Ellyn, IL 60 
(800) 860-1033 or Fax (708) 488-1277 


Inquiry 667. 


CD-ROM Networking for Peer-to-Peer Networks 
Introducing OPTI-NET* Lite 


OPTI-NET Lite employs data caching and prefetching 
en o to improve the response times for clients 
sharing CD-ROM resources on pecr-to-peer networks. 
Call for your free catalog featuring our line of CD-ROM 
solutions including the complete OPTI-NET software 
family, OPTI-CDcacbe™ CD-ROM caching, multi«rivc 
CD-ROM hardware, and networked CD-ROM titles! 


ONLINE COMPUTER SYSTEMS, INC. 
FiashFAX Information Hotline 301-601-2120 
301-428-3700 or FAX us at 301-428-2903. 


Inquiry 668. 
- COMMUNICATIONS j 


PC VOICE MAIL KIT $1795 
* Voice Processing on your PC * Software and 4 
line board included * Order Taking • AUDIOTEX • 


Voice Messaging * Never miss another cail! * 
HUNDREDS OF USES * Don't рау $1,000s 
CALL TODAY FOR Free DETAILS * 2 yr warranty 
Amerifax Services Corp. 
572 W. Market St. 45, Akron, OH 44303 
(216) 253-8787 • (218) 762-6050 Demo 


Inquiry 669. 
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New and Updated CDROM Titles 


Cica MS Windows CDRDM, Thsnds of Windows prgrms..$29.95 
Giga Games CDRDM, Games for DOS/Windows i 


Simtel MSDOS CDROM, DOS Shareware/Freeware .......... 
QAZ Ham Radio CDROM, FCC Callsign Db А Shrwar. ..... 
Hobbes 05/2 CDROM, 05/2 Shareware/Freeware ........... 
Source Code CDROM, 650 Mb source, DOS/Unix ............ 


FreeBSO Operating Sys, Ver 1.0, krnl src, MAGN... 
Libris Britannia, MSDOS TectvScV/Engineer...................... 
x11RS/Gnu CDROM, Full src, SPARC binaries.................. 
Nebula tor NeXTSTEP, Prgms lor Inte} NaXTSTEP 

Ada Programming COROM, Compiters, source, docs......... 
Aminet COROM, Amiga Shareware/Freeware .................... 
CDROM Caddies, Lifetime Guarantee 

Top quality COROMs. 100% satisfied or full refund. 
WALNUT CREEK CDROM 


4041 Pike Lane. Ste 0-212, Concord, CA 94520 
1-800-786-9907 Visa/MC AMEx, Fax: 1-510-674-0821 


Inquiry 670. 
CELLULAR PHONES 


TWO CELLULAR PHONES 


WITH ONLY ONE NUMBER 


Our cellular software will allow you to 
change phone numbers and elec- 
tronic serial numbers on 


MOTOROLA * MITSUBISHI • PANASONIC 
NEC * RADIO SHACK * NOKIA 


WHY PAY TWO CELLULAR BILLS? 
Put the same number on as many 
phones as you like! 

Only $495! 

We can also sell you a hand held 
cellular phone with your existing 
number for only $395.00! 


Cellular Press 
421 N. Rodeo Dr. #15318, Beverly Hills, CA 90210 
Phone: 310-289-2174 
Fax on Demand: 305-346-7674 


Call from your fax handset and follow the voice 
prompts to receive complete technical specifications 


inquiry 671. 


COMPUTER BOOKS | 


COMPUTER BOOKS at a discount 
Personal, technical service, 15% discount off most books 
from 140+ E Networks, Windows, architecture, 
CD-ROM, , UNIX, ООР, Internet, Macintosh, TCPAP, 
Novell, Pentium. Worldwide shipping. GO CBK or E-mail 
70007.1333 @compuserve.com from Intemet. МС, VISA, 
AMEX, DISC, JCB cards. Free 16-page catalog. 


CompuBooks 
Rt. 1, Box 271-D 512-321-9652 
Cedar Creek, TX 78612 Fax 512-321-4525 
800-880-6818 


Inquiry 672. 


COMPUTER INSURANCE - 


INSURES YOUR COMPUTER 


SAFEWARE Computerowners coverage provides 
replacement of hardware, media and purchased 
software. As litte as $49 a year covers accidents, 
theft, power surges and more. One call does it all. 


1-800-800-1492 


SAFEWARE, The Insurance Agency Inc. 
PO Box 02211, 2929 N. High St., Columbus OH 43202 
Now avaliable In Ontario!!! 


Inquiry 673. 
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CROSS ASSEMBLERS 
PC BASED DEVELOPMENT TOOLS 


We offer low-cost efficient CROSS ASSEMBLERS and a 
superb lina of SIMULATOR-DEBUGGERS with fuil built-in 
DISASSEMBLERS for Intefs MCS-48, 51, 85 and 98, and 
for ihe 280 lamilias ol embedded controllers. Our new sim- 
ulators for the BOC186KB and 80C196KC are unique in the 
market, and have been received with rave reviews. The price 
of our software includes unlimited free upgrade privileges! 


Lear Com Company 
2440 Kipling St.. Ste. 206, Lakewood, CO 80215 
(303) 232-2226 FAX (303) 232-8721 


inquiry 674. 


Cross Assemblers 4 % 
Simulators MC Sh 
Disassemblers kag © 


e, 
PseudoCorp 
716 Thimble Shoals Blvd. Newport News, VA 23606 
(804) 873-1947 Fax (804) 873-2154 
BBS (804) 873-4838 


Inquiry 675. 


| DATA RECOVERY 


Ontrack 
DATA RECOVERY 
* Professional service recommended by major hard 
drive manufacturers * Expertise In virtually every 
operating system & media storage device « 24-hour 
support with weekend, priority, & on-site service 
available * For fast, successful results, call: 


MN:1-800-872-2599 • CA: 1-800-752-7557 
UK: 44-B1-974-5522 « GERMANY: 0130-815-198 
Com. Headquarters: 6321 Bury Drive, Eden Praine, MN 55346 


Inquiry 676. 


Tape & Optical Data Recovery 
Any Tape, Optical, Cartridge of any format whether 
partially overwritten or damaged, Vogon the world 
leaders in Tape & Optical Data Recovery can recover 
any data anywhere on the surface. Recoveries from 
1/2", 1/4", DC2000, 4mm, 8mm Exabyte, DEC TKxx, 
3480, Worm, Magneto Optical etc. 


VOGON International Ltd. 


USA: 405-321-2585 Fax: 405-321-2741 
UK: *44 (0) 734-890042 Fax: *44 (0)734-890040 


Conversion & Duplication Systems & Bureau 


Inquiry 677. 
DATA/DISK CONVERSION | 
THE #1 CHOICE 


in disk & tape conversion 


for many leading corporations, government agencies, 
law firms, and companies in every Industry-world-wide, 


Free test • Satisfaction guaranteed 


Graphics Unlimited Inc. 
3000 Second 5: North, Minneapoks, MN 55411 
(612) 588-7571 FAX: (612) 588-8783 

1-800-745-7571 


Inquiry 678. 


CONVERSION SERVICES 


Convert any 9-track magnetic tape to or from 
over 5000 formats including 34°, 5X", B" disk 
formats & word processors. Disk-to-disk con- 
versions also available. Introducing CD-ROM 


conversions. Call for more info. 


Pivar Computing Services, Inc. 
165 Artington Hgts. Rd., Dept. #B, Buffalo Grove, IL 60089 


(800) Convert (708) 459-6010 


DISK DUPLICATION 


FULL SERVICE DISKETTE DUPLICATION 


° All disk formats, 100% virus checked 
" Available in a variety of colors 

* Custom silkscreening 

* Bulk diskettes also available 


Manufacturing diskettes In the U.S. since 1978 


Syncom Technologies, Inc. 
1000 Syncom Drive, Mitchell, SD 57301 


1-800-843-9862 
Inquiry 679. 


| EDUCATION | | 


B.S. & M.S. In COMPUTER SCIENCE 
The American Institute for Computer Sciences offers an in- 
depth home study program to earn your Bachelor ol Sclence 
and Master of Science degrees in Computer Science at 
home. B.S. subjects covered are: MSDOS, BASIC, PASCAL, 
C, Fila Processing, Data Structures А Operating systema. 
M.S. program includes subjects in Software Engineering and 
Artificial (rtefpence. 

AMERICAN INST. for COMPUTER SCIENCES 
2101-BY Маспоёа Ave. South, Ste. 200, Birmingham, AL 35205 


B00-767-2427 205-323-6191 


FLOPPY DISKETTE 


3.5" FLOPPY DISK 
RELIABLE & DURABLE 


* We are a manufacturer under the licence 
of Sony corporation. 

* Our disks are all 100% Tested & Certified 
Error Free with guaranteed Clipping Level. 

* Available products: 2HD, 2DD, Clam Shell. 

» Our own brand MEGA and OEM or bulk 
are aiso available. 

* Duplicator & wholesaler are welcome. 


INMARK IND. LTD. 
HK) 


1A Man Foong Industrial Bldg. 
7 Cheung Lee Street 
Chai Wan, Hong Kong 
Tel: (852) 558-2203 Fax: (852) 897-3700 


YHC CASSETTE IND. LTD. 
(TORONTO) 


75 Saintsbury Square, Scarborough 
Ont Canada M1V 3K1 
Tei: (416) 321-1179 Fax: (416) 321-8451 


Inquiry 680. 
| FLOW CHARTS 
FLOW CHARTING 3 


* High resolution print outs... 
ea dot matrix or laser 

» Multi-page charts... 
O portrait or landscape 

* importfeaxport capabilities 


+ 35 shapes, 10 fonts, 4 line styles 
Сай for free demo disk! 


PATTON & PATTON = 00525-0062 ext. 1317 


Soltwaro Corporation 555 Cochrane C Могол HE. CA 95007 


Inquiry 681. 


WINDOWS FLOWCHARTER $129 


RFFlow 3.0 is a professional drawing tool for 
flowcharts & org. charts. Requires Microsoft Win- 
cows; 200 shapes auto pa size; diagonal lines 
and curves; auto line routing and re-routing; OLE 
server, click on а shape to bring up a sub-chart; 
тро اا ا‎ bitmaps and metafiles; Call for free 
rial disk. 


RFF ELECTRONICS 
1053 Banyan Court, Loveland, CO 80538 
Phone: (303) 663-5767 FAX: (303) 669-4889 


FOREIGN LANGUAGES 


FOREIGN LANGUAGES 


Arabic, Hebrew, Russian, Chinese, Japanese, 
Indian, S.E. Asian — all the world's languages in 
Windows. Full support for mixing Arabic, Persian, 
Urdu, Hebrew + English. Chinese and Japanese 
type vertically /horizontally. Easy to use! From 
$149.95. Call or write the WinLanguage" experts! 


Gamma Productions, Inc. 
Tel 310-478-6774 Fax 310-478-7765 


_ HARDWARE 


HEWLETT-PACKARD 
Buy - Sell — Trade 
LaserJet ColorPro 
DeskJet DratiPro 
RuggedWriter DraftMaster 
Electrostatic Plotters DesignJet 
HP 9000 Workstations and Vectras also available. 


Ted Dasher & Associates _ 
4117 Second Ave.. S. Bum 


2130 Sawtelle Blvd. #305, Los Angeles, CA 90225 


Inquiry 682. 
HARDWARE 


азо 


Upgrade slow 386 with 486 50 or 66 


Mhz motherboards’ from $198. 
*MADE by IBM-3 YEAR WARRANTY 


486 Systems from $698. 
1 Year Parts, LIFETIME LABOR warranty 
Money Back Guarantee 
Fulmark Corp. 73 Spring St., #407, NY, NY 10012 
1 (800) FULMARK or | 
(212) 274-1194, fax (212) 274-0803 


Inquiry 683. 


ІВМ BUY e SELL» TRADE P^ 


NEED TO BUY 
IBM CAU'S, LAMS, SDLC Card, MC 
Store Loop Adapter, Any Quantity 


CONNECTIVITY 
4MB TOKEN RING 
4MB TOKEN RING MC 


3270 EMULATION AT/MC 
B228 MAU 
8218 COPPER REPEATER 
8220 FIBER OPTIC CONV 
IRMA | BLOWOUT 
IRMA 11! 

ОСА IRMATRAC 16/4 

МАРСЕ TOKEN RING 4MB (new) 


SOFTWARE 

IRMA WORKSTATION WIN 
IRMA WORKSTATION DOS 
ATTACHMATE EXTRA 
ATTACHMATE EXTENDED 
ІВМ 3270 PC EMULATION 
IBM PERSONAL 3270 V.2 

IDEA 5250 EMULATION 99.00 MC 


DINE he A ега, pearens 
Phone (404) 449-3425. FAX (404) 441-1961 
Inquiry 684. 


Pre-Owned Electronics, Inc™ 
THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 


Educational Buyer since 1985 
APPLE Il“ & MACINTOSH* 
SYSTEMS • PARTS * EXCHANGE REPAIRS 


Call for a Catalog..900-274-5343 
INT'L: 617-275-4600 ° FAX: 617-275-4848 
205 BURLINGTON ROAD * BEDFORD, MA 01730 


Inquiry 685. 


mgham, AL 352 
Phone: (205) pm Fax: (205) 591- 1108 


Inquiry 686. 


‘We Шур solutions 

*12, 24, 48, 72, 125, 250 VDC 

* Panel Mount, Rack Mount 
Computers and Power pappas 

‘Sales and Service Support Since 1976 


TRANSDUCTION LIMITED 
5155 SPECTRUM WAY, BLDG. 23 
MISSISSAUGA, ONTARIO, CANADA L4W 5A1 
U.S. and Canada Sales 1-800-268-0427 
International: 
Tei: 905-625-1907 - Fax: 905-625-0531 


Inquiry 687. 


HARDWARE/COMPUTERS 


NEW! 20MHz 16-bit FORTH Single Board 


Controller with 8ch 10-bit A/D, 3ch 8-bil D/A 
eer FORTH gd ea AND DATA-LOGGER-Ax3^ board uses 
E-bit На/532 i uP. Screams along at ا‎ 


a г hign-leve FOATH ad assemble 
lot gee m Up to 512К NYRAM, 45K PROM Attach 


С pum erupts, muti redi. pA 33 10. 
DAS Te | Gata-togging' Free 


Program with PC thn ан maie sony St ee талл, паркот, 
robotics, remote mn etc. $299 {255 


CALL NOW FOR DETAILS! Sale-or-returm 
Saelig Company tel: no 425-3753 
European Technology fax: (716) 425-3835 


Inquiry 688. 


The $25 Network 
Try the 1st truly low-cost LAN 


* Connect 2 or 3 XTs, ATS, 386s, 486s 

* Uses serial ports and null modem cable 
* Runs at 115K baud - approx 8500 bytes/sec 
• Runs in background, totally transparent 

• Share disks and printers, etc. 

* Needs only 15K of RAM 


Little Big LAN 


The most flexible network 


• Peer to Peer LAN to 250 nodes 
* $75 total software cost, not per node! 
* Link via serial, parallel, or Modems 
e Link via Ethemet or Arcnet 
* Mixed mode routing 
* Typically only 40K of RAM 
Skeptical? We make believers! 
Information Modes 
Р.О. Orawer Р, Denton, TX 76202 


Tech 817-387-3339 Orders 800-628-7992 
Hours 1-5 Mon/Wed, 9-5 Tue/ThwFri CST 


Inquiry 689. 


| NOTEBOOK PERIPHERALS 


Auto & Aircraft Power Adapters 


Battery adapters evaltable to computers and 


power 
A. EN designs from Empire Enginearing, 
through 


Custom adapters designed for OEMs • Serial interface cards 
lor Texas Instruments, Toshiba, and Everex/Ganyo. 


Empire Engineering 
California USA 
tal 805/543-2816 fax 805/543-2820 


Inquiry 690. 


MAILING/SHIPPING SOFTWARE 
*** SHIPMASTER XXX 


$79.95 maing & Shipping Software 
Нед $299.00 Limited Offeriti 


* Generates Address Labels, COD Tags & UPS Manifest 
* Eliminates UPS Calculations & Multi-Chart Look-up 
* Easy-to-tollow Menu Screens & Pop-Up Colored Windows 
* Interfaces with DBS Invoicing/Accounting Packages 
Free Bonus! >>> Includes Built-in Message Scheduler 
C) 579.95 ShipMaster (Mailing & Shipping Sattware) 
O $49.95 CheckMaster —  (Personal/Business Check Book) 
O $29.95 BudgetMaster (Financial Budgetary Forecaster) 


+ $7.00 Shipping & Handling (Calit Residents add 7.75% Sales Tar) 
п Visa O MasterCard O Check O COO Cash only 


Card # ExpDate 
3 3.5" IBM-PC 75.25" IBM-PC O Apple Macintosh 
Please FAX your order w/company name, address & phone # 


Data Business Systems оо 2) 


122-A 31st St. Newport Beach, CA 92663 
(800) 675-0731 Fax: (714) 675-0741 


Inquiry 691. 


SCIENTIFIC SOFTWARE 


Scientific & Technical Software 
Call for our latest FREE catalog 
1.800.622.3345 


SciTech is your source for the best value in sclentific and 
technical software. More than 1250 products. 

1.312.472.0444 2231 N. Ctybourn Ave. 

FAX 1.312.472.0472 Chicago, IL 60614 


Inquiry 692. 


SECURITY 


FIGHT PIRACY! 
* The New EVERLOCK * 
SOFTWARE COPY PROTECTION 


New Opticon Board Safe-New Remote Registration 
New CPU LOCK-CD ROM LOCK and more 


ж EVERKEY HARDWARE LOCKS x 
Az-Tech Software, Inc. 


Call for a 201 East Franklin, Richmond, MO 64085 


FREE (818) 776-2700 
Demo (800) 227-0644 FAX (818) 776-8398 


Inquiry 693. 


THE ULTIMATE SOFTWARE SECURITY 
e STOPCOP"Y famiy - UNCOPIASLE copy protection 
Ф STOPVIEW software encrypion 
€ NETLIMIT network license metering 
Ф DOS, Windows, Macintosh, OS/2, suppo 
© No source code changes required - "г ANY of our prod- 


prod roy ipetibon 
9 Сан lor FREE demo disk, or to discuss our products" 
MANY opbons 
BBI Computer Systems, Inc. 
14105 Heritage Lane, Silver Spnng, MD 20906 
BOQ/TRY-ABBI • 800/879-2224 • 301/871-1094 * FAX-301/460-T545 


Inquiry 694. 


KEY-LOK" SECURITY 
Piracy survival 11 years proves effectiveness 
of powerful multilayered security. Algorithmic 
response. Programmable memo conom- 
ical. Transparent to PARALLEL/S RIAL ort, 
Counters/Real-Time-Clock. Muiti-pro uct 


feature licensing. DOS/UNIX/OS2. Also, 
access control system and disk drive locks. 


MICROCOMPUTER APPLICATIONS 
3167 E. Otero Circle, Littleton, CO 80122 
(303) 770-1917 РАХ: (303) 770-1863 


Inquiry 695. 
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| SERVER MIRRORING | 


NoxStop Networ 
The software solution to provide full 
Level 3 Fault Tolerance for PC LANs. 

• Server Mirroring 

e Uninterrupted Processing 

* Continuous Backup 

• Any Network Operating System ог 

Server environment 

Nonstop Networks Limited, NY, NY 
212-481-8488, Fax 779-2956 


Inquiry 696. 
SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 


Everything you will need to Package, Diatiibute, and Ship Your 
Software!! From manuals and binders to mailers and shippers 


LABELS * LABELS * LABELS 


For your d-skertes, plain or custom printed 
dot matrix or laser printer... free samples 


«s FREE CATALOG 


Hice & Associates 
8586 Monticello Dr., West Chester. OH 45069 


Phone/Fax: 513-777-8586 
Inquiry 697. 


STOCK PACKAGING 


to help you 
market your software 
ask for catalog 93QS2 


Call 708 390-7744 
or fax 708 390-9886 


PolyQuick Co. 
1243 Rand Road, Des Plaines, IL 60016 


Inquiry 698. 
SOFTWARE/BUSINESS 


DATA ENTRY SOFTWARE 


Full featured. heads-down data entry 
with two-pass verification, edit rune. 
operator stats, much more! Designed for 


the PS/2®, PC, XT, AT or compatibles. 
PCs from $395 LAN version available 
FREE 30 day trial 
Computer Keyes Tel: 206/776/6443 
21929 Makah Ad., Fax: 206/776-7210 
Woodway, WA 98020 USA: 800/356-0203 


| SOFTWARE/EDUCATION 


DERIVE’ NOW HALF-PRICE! 


DERIVE, A Mathematical Assistant combines the 
power o! computer algebra with the ease of a menu- 
driven interface. It solves symbolic & numeric 
equations, and does calculus, trig, voctor & matrix 
= ache and more. It is programmable, & plots in 2 & 


Suggested List Price now onty $125! 
Req: MS-DOS PC compatible & 512K. 


SOFT WAREHOUSE, INC. 


3660 Waialae Ave. Ste. 304, Honolulu, НІ 96822 


Ph: (808) 734-5801 
Inquiry 699. 


SOFTWARE/ENGINEERING 
SAUNA: 3D THERMAL ANALYSIS 
€ Models; PCBs, stacked plates, heatsinks, multiboard 
enclosures. 9 All heat transfer modes: convection, 
radiation, conduction ® interactive manu-driven 
® Thermal parameters library 9 Fast “What if": 
dimension, mat’, finish, analyses ® Easy lo leam & use 
e IBM PC & Macintosh Il 

Call or FAX for free evaluation program 


Tatum Labs, Inc. 
1287 N, Silo Ridge Drive, Ann Arbor, MI 48108 
313-663-8810 FAX 313-663-3640 


Fax: (808) 735-1105 


Inquiry 700. 
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| SOFTWARE/ENGINEERING | 
New Windows/Windows NT CAE Tools 


Introducing The First and Only 
Interactive SPICE 


Experience Analog and Mixed signal simulation 
like you've never seen before 
‘Just like being at the Bench." 
includes: 


* New isSpice4; Interactive Circuit Simulator 

e Reat Time Cross Probing betwaen 
Schematic aditor and Simulator 

e Model Libraries, mora than 5000 Parts 

e For PC, DEC Alpha, Mips, Macintosh 


Full SPICE programs starting at $95. Complete 
systems with schematic entry, IsSPicE4, models, 
and waveform graphics only $2595, 


Call or Fax for your Free Demo kit 
P.O. Box 710 San Pedro, Ca 90733-0710 


Tel (310) 833-0710 intusoft 


FAX (310) 833-9658 


Inquiry 701. 


SOFTWARE/GRAPHICS 


TIFF, PCX, Soft GIF, 018, BMP, DCX, EPS, WMF, WPG, РІСТ, JPEG 


AccuSoft Image Format Library 4.0 


w version) 


“The most comprehensive raster support library on the market” 
Import, expo, convert, display, and print all above formats! 
Includes several sampie programs with source code. Supports 
all languages. Format compatibility guaranteed! G3, G4. TIFF-F, 


multi-page images etc, Rotate, zoom, scale, color reduction, 
sharpen, special-effects atc. Versions for DOS, Windows, NT, 
Watcom, 05/2, MAC, and others. 

AccuSoft Corporation 

112 Turnpike Road, Westboro, MA 01581 
(800) 525.3577 (508) 808-2770 FAX (508) 898-9662 


Inquiry 702. 


CAD/CAM/CAE Developers Kits-Windows/DOS 
NEW RELEASE! TG-CAD Professional v.5.0. 


Replaces TG-Professional v.4.0. Includes upgraded 2D & 3D 
geometric development kits, OXF In/Out release 12 and 
(NEW) TG-CAD Draw v.1.0. All in C. Thie four part 
development kit is truly "The Ultimate CAD/CAM/CAE 
Programming Engina." Comes with or without source code. 
30 day guarantee. Free 30 page technical paper. 


DISK SOFTWARE, Inc. 
109 S. Murphy Rd., Plano, TX USA 75084-9971 
Tel (214) 423-7288 Fax (214) 423-7288 


Inquiry 703. 


Sirlin s CAD ** ENGINE 
* Read and Write AutoCAD DWG and DXF files. 
* Object oriented, modular, database-like access 
to CAD data. 
• Viow, Print (rasterize), Plot (vectorize), and 
Pick (interact) modules. 
e Available for C/C++ for DOS, Extended DOS, 
Windows, Sun, Macintosh and other Unix systems. 
Sirlin Computer Corporation 
25 Orchard View Dr., Londonderry, NH 03053 USA 
Phono: (603) 437-0727 * Fax: (603) 437-0737 


Inquiry 704. 


SOFTWARE/MODELING 


Announcing GMS 2.0 from Probots, Inc. 
Easiest & most powerful modeling & simulation tool avail. 
» Now with Super Spread Sheet, Super 
Agent Modeling capabilities! 
» Specify А validate models, run simulbons. analyze results, optimize 5ys- 
tems & generate spectacular graphics in minutes? 


ser Interface & Intaltigent 


• No special training of programming required! 
* gesi lor planning and predicting tasks! 


Act now for special intro prices! DEALERS WANTED. 
Probots, Inc. 413-586-8929 


80 Damon Road, Ste. 3307 а 
Northampton. МА 01060 800-Sim-Easy 


Inquiry 705. 


THE BUYER’S MART 


SOFTWARE/SCIENTIFIC 
VT_X Scientific Desktop Publishing 


« Scaable Fonts * Font effects • Typeface customization * 
Equations • Tables • Graphics * Foreign languages • 
Multi-lingual spell & hyphenation * IDE * On-line help « 
Dos, Dos-32 and Windows versions • From $199 
ТЕХ of Tomorrow"-Notices of AMS, March 1991 
Call now fora FREE DEMO DISK 


MicroPress, Inc. 
68-30 Harrow Street, Forest Hills, NY 11375 
Tel (718) 575-1816 Fax (718) 575-8038 


Inquiry 706. 


EXPERIMENTAL DATA-FITTING 


SCIENTIST, now on Windows™, fits experimental 
data to any combination of user-defined algebraic 
and differential equations, Laplace transforms and 


complex numbers ~ also determines best-fitting 
splines, polynomials and interpolating functions. 


MicroMath Scientific Software 
800-842-6284 fax: 801-942-0299 


Inquiry 707. 
SOFTWARE/TYPESETTING - 


PC ТЕХ 


The next step 
beyond desktop publishing 


This complete publishing system makes all 
your documents look their best. There is 
no limit to what you can do with PC TgX. 
Systems for DOS or Windows 


PC ТЕХ excels at typesetting: 


* High quality books and articles 

e Scientific notation/math formulas 
e Professional technical documents 
* Foreign languages 


PC TgX is the difference 
between average and expert! 


Personal TgX, Inc. 


800/808-7906 or 415/388-8853 
12 Madrona St., Mill Valley, CA 94941 
Fax: 415/388-8865 


inquiry 708. 


SOFTWARE/VOICE/FAX 
HIGH LEVEL C LIBRARIES 


Mull-Voice and Multi-Fax ara complete devolopment C loctuls tà 
access all the features for most voice and fax [pe boards 
{ i 


‚ h heips you write MULTILINE V or} FAX 
in minutes. Many example (org horsries are 

delivered wit h Ку commented source code. Accepled 

Multi-Volco for Dialogic, Rhetorex, or Pownwrlane 11: $599 

Mutti-Vaice for Single Line Watson Board: $99 

Multi-Fax for CAS (Intel SatisFAXtion): $199 


ITI SOFTWARE 


Fax-On-Demand for information: (514) 835-2216 


| STATISTICS 


NCSS 5.x Series — $125 


Easy-to-use menus & spread sheet. Multiple regression. 
T-tesis. ANOVA {up іс 10 factors, rep. measures, 
covariance). Forecasting. Factor, cluster, & discriminant 
analysis. Nonparametrics. Cross Tabulation. Graphics: 
h , box, scatter, etc. Reads ASClULotus. Many new 


NCSS 


329 North 1000 East, Kaysville, UT 84037 


Phone: 801-546-0445 Fax: 801-546-3907 
Inquiry 709. 


add-on modules 


"TRANSLATORS 


EASY TRANSLATORS TO “C” 


€ ASM-IBM ASM/370, intel ASM86, MASM 

€ COBOL - COBOL 68, 74, 85 

© PU! - 13 dialects, IBM, DRI, VAX, STRATUS etc. 

© PUN - Intel PL/M 51, 80, 86, 96, 286, 386 

@ Translation service; custom dialects; MS-DOS 
Micro-Processor Services, Inc. 


92 Stonehurst La., Dix Hills, N.Y. 11746 
Tel. (516) 499-4661; Fax (516) 499-4727 


Inquiry 710. 
UNIX ON CD-ROM _ 
UNIX Clone for $39.95 


Trans-Ameritech presents LINUX Plus and BSD CD- 
ROM. Latest versions of LINUX and BSD with X- 
windows, TCP/IP development environments. 


ALL SOURCES ARE INCLUDED. 
| REAL UNIX POWER for the PRICE of DOS ! 
ONLY $39.95 


Trans-Ameritech Enterprises 


2342A Walsh Ave., Santa Clara, CA 95051 
408-727-3883 FAX 408-727-3882 


inquiry 711. 
UTILITIES 
PEN PLOTTER EMULATOR 


FPLOT turns your printer into an HP pen plotter. 
Fast hi-res, no jagged lines. Vary line width, color. 
Screen preview — zoom, pan. Works with most 
CAD programs. Supports most printers. Requires 
DOS 2.1 or higher. $119+$3 S&H. VISA/MC/Chk/MO. 


FPLOT Corporation 
24-16 Steinway St., Suite 605, Astoria, NY 11103 
718-545-3505 


Inquiry 712. 


Serial Troubles? 

Watch Your Serial Port Problems 
Disappear with DATASCOPE® 
DATASCOPE shows you the data that is trans- 
ferred between serial devices. A must have for 
problems with your computer, mouse, mcdem, 

plotter, any serial device! 
Only $89.95vs from SEIMAC RESEARCH 
Call 902-468-3007 
for a faxed brochure on this amazing utility 


Inquiry 713. 
| WINDOWS . 


THE ULTIMATE BBS 
FREE FREE FREE FREE FREE FREE FREE 


Latest Windows and DOS Utils, Pgms, Source 
Code, Lively CHAT, onlines games, Internet Access 
and more and all FREE. Call from home or office 
up to 14.4K and download for FREE. (rv8/1) 


217-792-3663 


Customer Service 415-281-4429 


Inquiry 714. 


YOUR SALES MESSAGE 


about the special computer produci or service 
that you provide belongs in print 


THE BUYER’S MART 


can help you reach computer professionals and 


produce valuable inquiries for your company! 
cat Margot Swanson for more intormation 
603-924-2656 


Fax: 603-924-2683 


Inquiry 715. 


Complete your BYTE collection by 
ordering Back Issues today! 


1990 1991 1992 1993 1994 


lx 0 1 1| 1| 
mmy | — | J| [| j| __ 


е. у 1 | A 


April 

May 

June 

July 
August 
September 
October 
November 
December 


Special 
Issues 


Cook 
Foray 9 
B Guide Fall '95 


Special Issues U.S. Delivery $3.00 Foreign $4.00 
1990 through 1994 U.S. Delivery $6.00, Foreign Delivery $8.00, 


Canada & Mexico $6.50 


All issues prior to 1990 U.S. Delivery $3.00, Foreign Delivery $4.00 
All checks must be in U.S. funds and drawn on a U.S. bank. 
Please indicate which issues you would like by checking (V) the boxes. Send 


requests with payment to: 


BYTE Back Issues 


One Phoenix Mill Lane 
Peterborough, N.H. 03458 


(605) 924-9281 
[ Check enclosed 


Card# 


Exp. Date 
Signature 


Name 
Address 
City/State 


Zip 
All orders must be prepaid. 


Piease allow four weeks delivery. 


Charge: (1 VISA C] MasterCard 


iil 
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YOUR DIRECT LINK 


To order products or request FREE information, call advertisers directly or send 
in the Direct Link Card by mail or fax! Let them know you saw it in BYTE! 


inquiry No. Page No. 
A 

61-62 ABACUS SOFTWARE 88 
253-254 ADDA 292 
543 ADDTECH COMPUTERS ІМС 284МЕ 4 
257 ADVANCED LOGIC RESEARCH 135 
298 AERONICS, INC 187 
287-288 AGE LOGIC (N.A.) 121 
64 AITECH INTERNATIONAL 83 
63 ALADDIN KNOWLEDGE SYS 71 
190 ALLMICRO 264 
542 ALTEX ELECTRONICS 28ANE 2-3 
* AMBRA COMPUTER 

CORP (N.A) 32B-33 
203 AMERICAN ADVANTECH 289 
258-259 AMERICAN MEGATRENDS 127 
" AMERICAN POWER CONV 64А-В 
65 AMERICAN POWER CONV 64-85 


66-67 AMERICAN SMALL BUSN COMP 90 
166 ANGOSS SOFTWARE INTL 203 
150-151 ANTEX ELECTRONICS 245 
Ы APPLE COMPUTER INC 129 
188 APPRO INTERNATIONAL INC 277 


155-156 ARISTO GRAPHIC SYS (INTL) 
155-158 ARISTO GRAPHIC SYS (U.S.) 93 


157 ASK ME MULTIMEDIA CTR 238 
68 ATI TECHNOLOGIES INC 20-21 
241  ATRIE TECHNOLOGY INC 292 
528 АХІЅ COMMUNICATIONS (INTL) 307 
255-258 AZ-COM 290 
В 
450 BIX(N.A) 307 
69-70 BORLAND INTERNATIONAL Cit 
. BUSINESS WEEK 284NE-1 
. BUSINESS WEEK 284PC-1 
. BUSINESS WEEK (INTL) 48 
. BUSINESS WEEK (INTL) 49 
300-301 BUZZWORDS INTERNATIONAL 295 
. BYTE BACK ISSUES (INTL) 187 
. BYTE COMING IN MAY (INTL) 160 
. BYTE DECK 247 
. BYTE ENTERPRISE COMPUTING (INTL) 146 
. BYTE EURCDECK (INTL) 196 
. BYTE EURCPEAN RESELLER (INTL)147 
. BYTE INTERNATIONAL (INTL) 161 
‘ BYTE REPRINTS 284PC 4 
. BYTE SHOW SERVICE (INTL) 30-31 
° BYTE SUB MESSAGE 245 
C 

303  CADSOFT COMPUTER, INC 294 
231 CARDIFF SOFTWARE 294 
. CD SELECT 79 
526 CHAPLET 4015 11 
527 CHAPLET 4015 13 
501 CHERRY 

MIKROSCHALTER GMBH (INTL) 182-163 
72-73 COLORADO MEMORY SYSTEMS 19 
. COMMUNICATION INTELLIGENCE 15 
74 СОМРАО COMPUTERS (МА) 8-9 
318 СОМРАО SERVERS (МА) 1388-D 
502-503 COMPEX INC (INTL) 133 
78 COMPUTER ASSOCIATES 81 
7$ COMPUTER ASSOCIATES 175 
. COMPUTER BOOK CLUB (МА) 204A-B, 205 
. COMPUTER DISC WAREHOUSE 268А-Р 
176 COMPUTER DISC WAREHOUSE 268-269 
504 COMPUTER QUICK (INTL) 214 
175 COMPUTER & CONTROLS SOLU 285 
238 CONTROL CONCEPTS, INC 291 
204 CONTROL VISION 292 
77 COREL SOFTWARE 29 
. CREATIVE EXPO 163 
145 CREATIVE LABS INC 95 
164-165 CRYSTALOGIC, INC 235 
78-79 CURTIS INC 243 
260-261 CYBEX CORP 141 
177-178 CYBEX CORP 272 


302 BYTE APRIL 1994 


Phone No. 


800-451-4319 
ext B4 
800-863-ADDA 
908-805-0900 
714-581-6770 
512-258-2303 
619-455-8600 
800-882-8184 
800-223-4277 
800-653-4933 
800-531-5389 


800-200-3184 
800-800-6889 
800-892-6843 


800-B00-4APC 
DPT.A2 


918-825-4854 
416-593-5077"* 
310-532-3052 


800-927-5464 


93 +49-40-54747-111* 


800-631-7645 
612-531-0603 
905-882-2600 

ext. 444 


*45-46136130"* 
510-254-5400 


B00-695-4775 


800-336-6464 
ext. 7853 


800-821-1329 
800-821-1329 
«41-21-81724-11 
212-512-6012 
314-334-6317 


4603-924-2603'* 


800-257-9402 
603-924-2596 
800-257-9402 


+603-924-2683"" 
+603-924-7507"° 


800-257-9402 
603-924-2618 
600-257-9402 


800-858-8355 
800-659-8755 


800-344-2495 
ext. 520 


«886-2-298-8989 
+886-2-298-B989 


+49-9643-180 
800-451-0897 
415-802-7888 


800-345-1518 


717-794-2181 
800-959-4CDW 
B00-959-A4CDW 

415-861-8330 

800-775-3525 

800-922-9259 

316-231-6647 

600-554-1635 


800-998-LABS 
615-391-4412 
612-631-951 
205-430-4030" 
205-430-4030** 


Inquiry No. Page No. Phone No. 
505-508 CYBEX CORP (INTL) CIV 2054304030" 
555-556 CYBEX CORP (INTL) 108 205-430-4030" 
D 
153 DALLAS SEMICONDUCTOR 148 800-258-5061 
202 DATACAL DIRECT 282 800-251-3364 
s DATAPRO (INTL) 12-13 609-764-0100 
ах. 277 
80 DATAPRODUCTS 101 800-334-3174 
507 DATATRONICS TECHNOLOGY 40S 20 +896-2-782-0205° 
262-263 DCA 113 800-348-3221 
ext. 597 
549 DECUS / TALLEY 
MANAGEMENT GROUP 285 609-845-7258" 
. DELL COMPUTER CORP (NA) Cl! 800-626-8260 
= DELL COMPUTER CORP (NA) CIV 800-526-3260 
243 DIALOGUE TECHNOLOGY 292 +896-2-9317814” 
524 DIGICOM INC (INTL) С +866-2-917-9099"* 
: DIGITAL EQUIPMENT CORP 170-171 800-332-2717 
304-305 DISPLAY RESEARCH LAB 293 4852-877-8810'* 
265-266 DISTRIBUTED PROCESSING TECH 159 800-322-4378 
179-180 DISTRIBUTED PROCESSING TECH 274 800-322-4378 
E 
81 EASTERN SYSTEMS 102 508-366-1520 
82-83 ELIASHIM MICROCOMPUTERS 238 — 813-744-5177 
250-251 ELMA ELECTRONIC 291 510-656-3400 
508-509 EUTRON 4015 8 «39-35-662-229"* 
267-258 EXABYTE CORP (N.A.) 108 800-856-6002 
F 
510-511 FAST HARDLOCK 4015 7 +49-89-53980020 
169-170 FAST MULTIMEDIA (INTL) 223 «49-89-50206-199'* 
169-170 FAST MULTIMEDIA (U.S.) 223  800-248-FAST 
523 FIRST INTERNATIONAL COMP 4015 2 +924-2-7174500" 
181-182 FIRST SOURCE INT'L 262-263 714-588-9966 
B4 FRAME TECHNOLOGY (N.A.) 73  B00-U4FRAME 
ext. 926 
85-86 — FUTURESOFT ENGINEERING 248 . 713-496-9400 
G 
3 GATEWAY 2000 96A-J, 87 800-846-2058 
237 GENERAL TECHNICS 290 800-487-2538 
205 GENOVATION, INC 292 714-833-3355 
87-88 GLENCO ENGINEERING 103 800-562-2543 
531-532 GLOBAL INFO MANAGEMENT, INC 4015 19 415-325-8071 
235-236 GRANITE DIGITAL 291 510-471-6442 
512 GREY MATTER LTD 4018 14 +44-0364-53071"" 
206-207 GTEK INC 200 800-282-4835 
H 
89-90 HAUPPAUGE COMP WORKS 255 800-443-6254 
545 HERGO ERGONOMIC SUPPORT 284 — 800-232-8737 
А HEWLETT PACKARD 35 . 800-443-1254 
ext. 785 
217-218 HI-LO SYSTEMS 293 510-623-8860 
208 HOOLEON CORP 291 602-634-7515 
269 HUMMINGBIRD CCMMNCTNS 152-153 905-470-1207” 
! 
533 IBM (INTL) 121 +44-256-812704 
534 м (INTL) 123 +44-256-812704 
91 IBM PC DIRECT {М А.) 188A-D 800-426-8533 
92 IBM PC DIRECT {N А.) 196-197 800-426-7920 
а IBM PERSONAL SW PROD 116-117 800-348М-О52 
535 IBM PERSONAL SOFTWARE 4015 5 
93 IBM SERVERS 68 800-772-2227 
, IBM WORKSTATIONS (N.A.) 146-147 800-IBM-5676 
ext. 652 
242 IERC 288 213-849-2481 
94 INTEGRAND RESEARCH 92 200-651-1203 
95 INTEL CORP 16-17 800-538-3373 
87 INTEL CORP (N.A.) 16A-B 800-538-3373 
86 INTEL CORP (N.A.) 40A-D 800-538-3373 
272-273 (INTERGRAPH (N.A) 180-161 600-345-4856 
540-541 INTERSTELLAR SYSTEMS LTD 4015 12 +44-506-460120 
209 IO TECH 289 216-439-4091 
88 IOMEGA 244 — 800-777-4045 
143-144 ITERATED SYSTEMS 242 800-437-2285 
R МІ PUBLISHING 104 800-278-5533 
exti. 418 
J 
183 JAMECO ELECTRONICS 275 800-831-4242 


Inquiry No. Pago No. 
ы JDR MICRODEVICES 287 
K 
99 KEA SYSTEMS LTD / 
ATTACHMATE CANADA 94 
274 KFC (N.A) 165 
210 KILA 289 
100-101 KINGSTON TECHNOLOGY 177 
513 KUO FENG CORP (INTL) 205 
L 
198-199 LA TRADE 270 
211 LAGUNA DATA SYSTEMS 293 
133-134 LANDMARK RESEARCH INTL CORP 184 
536 LANSOURCE 405 18 
212 LAWSON LABS INC 290 
196-197 LEAD TECHNOLOGIES 286 
552 LIGATURE LTD 40:5 10 
245 LITECH CORP 293 
557 LOGIC PROGRAMMING ASSC (INTL) 240 
193 LOGICAL CONNECTION 264 
159 LOGICIELS ET SERVICES OUHEM 240 
308-309 LOGITECH INC 67 
M 
147-148 MAG INNOVISION 187 
514 MAGIC / MSE 405 21 
530 MANNESMANN TALLY 405 9 
319-320 MANNESMANN TALLY (МА) 138A 
162-153 MARX DATENTECHNIK GmbH 86 
103 MATHSOFT INC 249 
104 MATROX VIDEO PRODUCTS GRP 198 
105 MAXTOR 26-27 
252 MAYER AUTOMATION GROUP 288 
* MCGRAW HILL NRI (N.A.) 235A-B 
146 MEDIA VISION (N.A.) 30-31 
515 MEGADATA 405 24 
189 MICRO 2000 279 
295-296 MICRO SOLUTIONS COMP PROD 168 
311-312 MICRO SOLUTIONS COMP PROD 271 
313-314 MICRO SOLUTIONS COMP PROD 273 
181-192 MICRO-INTERNATIONAL, INC 278 
106 MICROPOLIS CORP 191 
307 MICROPROSE SOFTWARE 283 
i MICROSOFT CORP 11 
а MICROSTAR LABORATORIES 280 
. MICROWAY 214 
516 MINOLTA GMBH (INTL) 33 
114-115 MINUTEMAN 51 
519-520 MINUTEMAN 4015 23 
538-539 MITRON COMPUTER (INTL) 89 
N 
275-276 NANAO USA CORP (N.A.) 123 
213 NATIONAL INSTRUMENTS 295 
517-518 NATIONAL INSTRUMENTS 405 22 
278 NEC ELECTRONICS INC * 125 
277 NEC SERVERS 106-107 
M NETWORK COMP DEVICES (МА) 89 
6 NETWORLD-INTEROP 94 220 
184 NEVADA COMPUTER 278 
107 NORTON-LAMBERT 37 
547 NOW ELECTRONICS INC 2BAPC 3 
317 NSTL - PC DIGEST - TRUTH 251 
111-112 NSTL - PC DIGEST / LANBIT 216 
109-110 NSTL - PENTIUM UPGRADES 233 


108 NSTL-SALUTE TO CUSTOMERS 202 
0 
529 OLIVETTI SYS & NETWKS (INTL) 8-9 
525 ON TIME MARKETING 4015 12 
113 OSBORNE MCGRAW-HILL 239 
299 OVERLAND DATA INC 293 
P 
230 PACIFIC SOFTWORKS 295 
116-117 PC POWER & COOLING °з 
118 PERSOFT INC 91 
119 PHAR LAP SOFTWARE INC 98 
120-121 PINNACLE MICRO 7 


558 PIONEER HIGH FIDELITY (G8) LTD (INTL)172 


Phone No. 
800-538-5000 


800-663-8702 
800-253-2872 
303-444-7737 
714-435-2600 


+886-2-754-8498" 


800-321-5355 
800-637-4699 


800-548-3246 


+44-81-874-0448"° 


800-238-9415 
+33149700455 


800-836-0012 6K 


800-827-3998 


4972-+-751-1901" 
444-0628-521 782" 


800-843-1347 
axt. 18 
*48-8403-1555 


514-585-2630 
800-4МАХТОА 
800-289-6293 


800-395-3748 
B00-878-PLAY 


206-453-2345 
508-746-7341 


+48-511-7404401 


800-238-7272 
214-446-7383 
*65-2-87-5879 


800-366-9782 
800-NEC-INFO 
800-800-9599 
800-488-2883 
ext, 218 
800-654-7762 
805-964-6767 
800-350-2NOW 
800-257-9402 
610-941-9600 
800-220-NSTL 
610-941-9600 


*49-40-437472 
800-822-8158 
B00-729-6725 


617-661-1510 
714-727-3300 


YOUR DIRECT LINK 


ADVERTISER CONTACT INFORMATION 


inquiry No. Page No. Phone No. | Inquiry No. Page No. Phone No. inquiry No. Page No. Phone No. 
122 PKWARE INC 78 414-354-8699 | 239-240 SHAFFYTALL CORP 294 800-248-3475 | 139-140 TRIPP LITE 96 312-755-8741 
279  PKWARE INC 138 414-354-8699 | 233234 SIGMA TECH SOFTWARE 288 818-388-8132 | 149 TURTLE BEACH SYSTEMS 218 — 800-645-5040 
167-168 PLEXTOR 59 — 800-886-3935 SILICON GRAPHICS (INT) 157 415-940-4343 
۰ POWERSOFT CORP (N.A.) 48A-B ext, B26"° U 
152 POWERSOFT CORP (NA) 48-49 800-395-3525 SILICON GRAPHICS (МА) 157 -—2 222-223 UNICORE SOFTWARE 290 — 800-800-BIOS 
102 PROGRAMMER'S PARADISE 38-39 800-445-7899 Р 220-221 UNICORE SOFTWARE 295 800-800-BIOS 
285-286 PROXIMA CORP 118 — 619-457-5500 201 SILICON VALLEY COMPUTER 280-281 415-967-1100 * 
154 SOFTARC 76 446-754-1856" س‎ бт as 
131 SOFTWARE SECURITY 180 203-329-7426" 
214 QUALSTAR CORP 23 188828822 | TT STAMPEDE TECHNOLOGIES 1р 600763423 V 
I: ripe 9-8 OFFICE SYSTEMS m RE 1322 ЅТАТЅОРТ тт 9165834149 | 224 VICTORY ENTERPRISES TECH 291 800-727-3475 
158 SUN PRO (МА) 12-13 800-2SUNPRO | 225 МОЕХ, INC 288 503-758-052! 
R " SUPRA CORP (NA) 32A 800-727-8647 283-284 VIEWSONIC 145 909-669-7976 
mao: 291-293 VISIONWARE 137 415-325-2119 
126-127 RAINBOW TECHNOLOGIES 57 — 800-852-8569 - rep in Ma cm 
248-247 ACI на отот М 
ext 
187  RECORTEC INC 287 800-729-7654 T 521 WALKER. RICHER & QUINN 401517 — 206-324-0407 
310 REFERENCE POINT SOFTWARE 295 800-776-2001 | 216 TALKING TECHNOLOGY INC 209 — 800-685-4884 | 141 МАТСОМ 25 519-808-3700 
172-173 ROBERTSON-CARUSO & ASSOC 42 — 404-512-0600 | 248-249 TAPEDISK CORP 294 500.827.3372 | 200 WEST COAST MICRO 208 — 619-581-0040 
128-129 ROSE ELECTRONICS 250 8003339343 | 553 ТЕСНРОМЕА COMPANY LTD 409 24 +888-2-753-1940" | 180-151 WIBU (INTL) 42 +49721-377455 
297 ROSS TECHNOLOGY, INC 166 800-774-7677 137 TEKTRONIX 55 8008356100 | 180-161 WIBU (U.S.) 42 — 301-570-3497 
ex.34) | 226  WINTEK CORP 294 800-742-6609 
S 546 ТНЕ COMPUTER MUSEUM 284PC2 
280 SAMTRON DISPLAY INC (N.A.) 133 310-802-8425 | 229 ПЕРІЕ ENGINEERING 290  431-5106-704"* Z 
557 SAMTRON (INT'L) 73 +49-51-96-48-38-29 138 TOSHIBA AMERICA INC 2-9 800-457-7777 142 ZEOS INTERNATIONAL 212-213 800-554-5226 
289-290 SCEPTRE TECHNOLOGIES 155 — 800-758-2878 281-282 TOUCHSTONE SOFTWARE 130 714-969-7746 227 2-WORLD ENGINEERING 293 916-757-3737 
215 БЕА ЕУЕІ SYSTEMS INC 288 603843443 | 244 TRANS 2000 290 310-908-6814 
130 SEQUITER SOFTWARE INC 230 403-437-2410 228 TRI VALLEY TECHNOLOGY INC 289 510-447-2030 ° Correspond directly with company. ** indicates FAX Number 


b 


. David B. Egan, Associate Publisher, One Phoenix Mill Lane, Peterborough, NH 03458, Tel. (603) 924-2678, Fax: (603) 924-7620 
Diane Lieberman, Director, Inside Advertising Sales, One Phoenix Mill Lane, Peterborough, NH 03458, Tel. (603) 924-2518, Fax: (603) 924-2683 


NEW ENGLAND 

ME, NH, VT, MA, АІ, CT. ONTARIO 
. CANADA & EASTERN CANADA 

Sanford L. Fibish (617) 860-6344 


SOUTH PACIFIC: Irvine, CA 
ORANGE COUNTY 

SAN DIEGO COUNTY 
Both Dudas (714) 752-8140 


NORTH PACIFIC 
ERN CA, OR, ID, MT, WY, UT 
Roy J. Kops (415) 513-6881 
James Вай (603) 924-2662 
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Ba McAlea (415) 513-6862 
James Bai (603) 924-2662 
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SOUTHEAST SOUTHWEST, 
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PRODUCT CATEGORY INDEX 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link Card! 


To receive information for an entire product category, circle the category 
number on Your Direct Link Card! 


Category No. 
inquiry No. Page No. 
1 ACCESSORIES/SUPPLIES 
298 AERONICS, INC 167 
150-151 ANTEX ELECTRONICS 245 
242 IERC 288 
306 SONY (N.A.) 172 
229 TIEPIE ENGINEERING 290 
2 ADD-IN BOARDS 
258-259 AMERICAN MEGATRENDS 127 
150-151 ANTEX ELECTRONICS 245 
68 ATI TECHNOLOGIES INC 20-21 
175 COMPUTER & CONTROLS SOLUTIONS 265 
78-79 CURTIS INC 243 
524 DIGICOM INC (INT'L) Cil 
179-180 DISTRIBUTED PROCESSING TECH 274 
89-90 HAUPPAUGE COMP WORKS 255 
183 JAMECO ELECTRONICS 275 
104 MATROX VIDEO PRODUCTS GROUP 198 
146 MEDIA VISION (N.A.) 30-31 
125 QUATECH INC 260 
215 SEALEVEL SYSTEMS INC 288 
216 TALKING TECHNOLOGY INC 289 
149 TURTLE BEACH SYSTEMS 218 
160-161 WIBU (INTL) 42 
160-161 WIBU (U.S.) 42 
3 BAR CODING 
252 MAYER AUTOMATION GROUP 288 
225 VIDEX, INC 288 
4 COMMUNICATIONS/ 
NETWORKING 
542 ALTEX ELECTRONICS 2BANE 2-3 
528 AXIS COMMUNICATIONS 307 
262-263 DCA 113 
265-266 DISTRIBUTED PROCESSING TECH 159 
206-207 GTEK INC 288 
545 HERGO ERGONOMIC SUPPORT 284 
93 IBM SERVERS 69 
515 MEGADATA 40S 24 
538-539 MITRON COMPUTER (INTL) 89 
107 NORTON-LAMBERT 37 
246-247 ACI 289 
128-129 ROSE ELECTRONICS 250 
233-234 SIGMA TECH SOFTWARE 288 
216 TALKING TECHNOLOGY INC 289 
5 COMPUTER SYSTEMS 
257 ADVANCED LOGIC RESEARCH 135 
i: AMBRA COMPUTER CORP (N.A.) 32B-33 
Е APPLE COMPUTER INC 129 
188 APPRO INTERNATIONAL INC 277 
74 COMPAQ COMPUTERS (N.A.) B-9 
318 COMPAQ SERVERS (N.A.) 138B-D 
175 COMPUTER & CONTROLS SOLUTIONS 265 
T DELL COMPUTER CORP (N.A.) Сї, CIV 
* DIGITAL EQUIPMENT CORP 170-171 
b GATEWAY 2000 96A-J, 97 
533 IBM (INT'L) 121 
534 IBM (INT'L) 123 
91 ІВМ PC DIRECT (N.A.) 188A-D 
93 IBM SERVERS 69 
* IBM WORKSTATIONS (N.A) 146-147 
95 INTEL CORP 16-17 
97 INTEL CORP (N.A.) 16A-B 
96 INTEL CORP (N.A) 40A-D 
272-273 INTERGRAPH 160-161 
210 KILA 289 
191-192 MICRO-INTERNATIONAL, INC 276 
276 NEC ELECTRONICS INC 125 
277 NEC SERVERS 106-107 
547 NOW ELECTRONICS INC 284PC 3 
317 NSTL - PC DIGEST - TRUTH 251 
111-112 NSTL - PC DIGEST / LANBIT 216 
108-110 NSTL- PENTIUM UPGRADES 233 
108 NSTL - SALUTE TO CUSTOMERS 202 
S304 BYTE APRIL 1994 


Category No. 
Inquiry No. Page No. 
116-117 PC POWER & COOLING 53 
187 RECORTEC INC 267 
297 ROSS TECHNOLOGY, INC 166 
+ SILICON GRAPHICS (N.A.) 157 
201 SILICON VALLEY COMPUTER 280-281 
553 TECHPOWER COMPANY LTD 405 24 
228 TRI VALLEY TECHNOLOGY INC 289 
200 WEST COAST MICRO 286 
142 ZEOS INTERNATIONAL 212-213 
6 DATA ACQUISITION 
203 AMERICAN ADVANTECH 289 
209 IO TECH 289 
212 LAWSON LABS INC 290 
= MICROSTAR LABORATORIES 290 
213 NATIONAL INSTRUMENTS 295 
125 QUATECH INC 260 
229 TIEPIE ENGINEERING 290 
244 TRANS 2000 290 
53 DIAGNOSTIC EQUIPMENT 
255-256 А2-СОМ 290 
222-223 UNICORE SOFTWARE 290 
7 DISK & OPTICAL DRIVES 
298 AERONICS, INC 167 
258-259 AMERICAN MEGATRENDS 127 
238 CONTROL CONCEPTS, INC 291 
76-78 CURTIS INC 243 
237 GENERAL TECHNICS 290 
235-238 GRANITE DIGITAL 291 
98 IOMEGA 244 
295-296 MICRO SOLUTIONS COMP PROD 158 
311-312 MICRO SOLUTIONS COMP PROD 271 
313-314 MICRO SOLUTIONS COMP PROD 273 
106 MICROPOLIS CORP 191 
120-121 PINNACLE MICRO 7 
558 PIONEER HIGH FIDELITY (GB) LTD (INT'L) 172 
167-188 PLEXTOR 59 
8 DISKETTES/DUPLICATORS 
224 VICTORY ENTERPRISES TECHNOLOGY 291 
9 FAX BOARDS/MACHINES 
" SUPRA CORP (N.A.) 32A 
10 GRAPHICS TABLETS/MICE/ 

PEN INPUT 
155-158 ARISTO GRAPHIC SYSTEMS (INT'L) 93 
155-156 ARISTO GRAPHIC SYSTEMS (U.S.) 93 
11 KEYBOARDS 
501 CHERRY MIKROSCHALTER GMBH 182-183 
250-251 ELMA ELECTRONIC 291 
208 HOOLEON CORP 291 
12 LAN HARDWARE 
502-503 COMPEX INC (INTL) 133 
260-261 CYBEX CORP 141 
177-178 CYBEX CORP 272 
505-506 CYBEX CORP (INTL) CIV 
505-506 CYBEX CORP (INT'L) 108 
262-263 DCA 113 
545 HERGO ERGONOMIC SUPPORT 284 
193 LOGICAL CONNECTION 284 
538-539 MITRON COMPUTER (INTL) 89 
116-117 PC POWER & COOLING 53 
13 LAPTOPS & NOTEBOOKS 
E AMBRA COMPUTER CORP (N.A) 32B-33 
526 CHAPLET 4015 11 
527 CHAPLET 4015 13 
243 DIALOGUE TECHNOLOGY 292 
523 FIRST INTERNATIONAL COMPUTER 4015 2 
205 GENOVATION, INC 292 
е HEWLETT PACKARD 35 
91 IBM PC DIRECT (N.A.) 188A-D 
92 IBM PC DIRECT (N.A.) 196-197 


Category No. 

Inquiry No. Page No. 
° JDR MICRODEVICES 287 
191-192 MICRO-INTERNATIONAL, INC 276 
138 TOSHIBA AMERICA INC 2-3 
142 ZEOS INTERNATIONAL 212-213 
14 MAIL ORDER 
543 ADDTECH COMPUTERS INC 284МЕ 4 
542 ALTEX ELECTRONICS 2BANE 2-3 
Ы AMBRA COMPUTER CORP (МА) 328-33 
Ы BYTE COMING IN MAY (INTL) 160 
x BYTE EUROPEAN RESELLER 145 
> BYTE INTERNATIONAL 161 
* BYTE SHOW SERVICES 30-31 
COMPUTER DISCOUNT WAREHOUSE 268А-Р 
176 COMPUTER DISCOUNT WAREHOUSE 268-265 
§31-532 GLOBAL INFO MANAGEMENT, INC 4015 19 
91 IBM PC DIRECT (N.A) 188A-D 
92 IBM PC DIRECT (NA) 196-197 
183 JAMECO ELECTRONICS 275 
191-192 MICRO-INTERNATIONAL, INC 276 
184 NEVADA COMPUTER 278 
102 PROGRAMMER'S PARADISE 38-39 
229 TIEPIE ENGINEERING 290 
15 MEMORY /CHIPS /UPGRADES 
181-182 FIRST SOURCE INTL 262-263 
95 INTEL CORP 16-17 
97 INTEL CORP (N.AÀ.) 16A-B 
96 INTEL CORP (N.A.) 40A-D 
183 JAMECO ELECTRONICS 275 
100-101 KINGSTON TECHNOLOGY 177 
198-199 LATRADE 270 
193 LOGICAL CONNECTION 284 
297 ROSS TECHNOLOGY, INC 166 
16 MISCELLANEOUS /HARDWARE 
Р COMMUNICATION INTELLIGENCE 15 
94 INTEGRAND RESEARCH 92 
105 MAXTOR 26-27 
285-286 PROXIMA CORP 118 
297 ROSS TECHNOLOGY, INC 166 
200 WEST COAST MICRO 286 
17 MODEMS /MULTIPLEXORS 
241 ATRIE TECHNOLOGY INC 292 
507 DATATRONICS TECHNOLOGY 4015 20 
T JDR MICRODEVICES 287 
Р SUPRA CORP (N.A.) 32A 
18 MONITORS & TERMINALS 
91 IBM PC DIRECT (N.A.) 188A-D 
274 KFC (N.A.) 165 
513 KUO FENG CORP (INT'L) 205 
147-148 MAG INNOVISION 187 
275-276 NANAO USA CORP (N.A) 123 
280 SAMTRON DISPLAY INC (N.A.) 133 
537 SAMTRON (INTL) 73 
289-2980 SCEPTRE TECHNOLOGIES 155 
283-284 VIEWSONIC 145 
19 MULTIMEDIA 
253-254 ADDA 292 
543 ADDTECH COMPUTERS INC 284МЕ 4 
150-151 ANTEX ELECTRONICS 245 
175 COMPUTER & CONTROLS SOLUTIONS 265 
204 CONTROL VISION 292 
145 CREATIVE LABS INC 95 
304-305 DISPLAY RESEARCH LAB 293 
169-170 FAST MULTIMEDIA (INT'L) 223 
169-170 FAST MULTIMEDIA (U.S.) 223 
89-90 HAUPPAUGE COMP WORKS 255 
308-309 LOGITECH INC 87 
146 MEDIA VISION (N.A) 30-31 
285-286 PROXIMA CORP 118 
т SILICON GRAPHICS (N.A.) 157 
149 TURTLE BEACH SYSTEMS 218 
20 PRINTERS/PLOTTERS 
80 DATAPRODUCTS 101 


PRODUCT CATEGORY INDEX 


LINK 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link Card! 


To receive information for an entire product category, circle the category 
number on Your Direct Link Card! 


Category No. 
inquiry No Page No. 
193 LOGICAL CONNECTION 284 
530 MANNESMANN TALLY 4015 9 
319-320 MANNESMANN TALLY (N.A.) 138A 
516 MINOLTA GMBH {INTL} 33 
529 OLIVETTI SYS & NETWORKS (INTL) 8-9 
137 TEKTRONIX 55 
21 PROGRAMMABLE HARDWARE 
82-83 ELIASHIM MICROCOMPUTERS 238 
510-511 FAST HARDLOCK 405 7 
217-218 HI-LO SYSTEMS 293 
i JDR MICRODEVICES 287 
162-163 MARX DATENTECHNIK GmbH 86 
160-161  WIBU (INTL) 42 
160-161 WIBU (U.S.) 42 
227 Z-WORLD ENGINEERING 293 
22 SCANNERS /OCR/DIGITIZERS 
82-83 ELIASHIM MICROCOMPUTERS 238 
§31-532 GLOBAL INFO MANAGEMENT, INC 4015 19 
552 LIGATURE LTD 4015 10 
245 LITECH CORP 293 
285-288 PROXIMA CORP 118 
23 TAPE DRIVES 
258-258 AMERICAN MEGATRENDS 127 
72-73 COLORADO MEMORY SYSTEMS 19 
202 DATACAL DIRECT 282 
267-268 EXABYTE CORP (N.A.) 108 
98 IOMEGA 244 
211 LAGUNA DATA SYSTEMS 293 
295-296 MICRO SOLUTIONS COMP PROD 168 
311-312 MICRO SOLUTIONS COMP PROD 271 
313-314 MICRO SOLUTIONS COMP PROD 273 
299 OVERLAND DATA INC 293 
214 QUALSTAR CORP 293 
239-240 SHAFFSTALL CORP 294 
248-249 TAPEDISK CORP 294 
24 UPS 
65 AMERICAN POWER CONVERSION 64-65 
114-115 MINUTEMAN 51 
519-520 MINUTEMAN 4015 23 
116-117 PC POWER & COOLING 53 
139-140 TRIPP LITE 96 
25 BUSINESS 
231 CARDIFF SOFTWARE 294 
26 CAD/CAM 
66-67 AMERICAN SMALL BUSINESS COMP 90 
155-156 ARISTO GRAPHIC SYSTEMS (INTL) 93 
155-156 ARISTO GRAPHIC SYSTEMS (U.S.) 93 
303 CADSOFT COMPUTER, INC 294 
272-273 INTERGRAPH (N.A.) 160-161 
226 WINTEK CORP 294 
27 COMMUNICATIONS/ 
NETWORKING 
287-288 AGE LOGIC (N.A.) 121 
300-301 BUZZWORDS INTERNATIONAL 295 
262-263 DCA 113 
85-86 FUTURESOFT ENGINEERING 246 
536 LANSOURCE 4015 16 
118 PERSOFT INC 91 
310 REFERENCE POINT SOFTWARE 295 
172173 ROBERTSON-CARUSO & ASSOCIATES 42 
154 SOFTARC 76 
171 STAMPEDE TECHNOLOGIES 179 
291-293 VISIONWARE 137 
§21 WALKER, RICHER & QUINN 4015 17 
28 DATA ACQUISITION 


NATIONAL INSTRUMENTS 


Category No. 
inquiry No Page No. 
517-518 NATIONAL INSTRUMENTS 401$ 22 
29 DATABASE 
76 COMPUTER ASSOCIATES 81 
75 COMPUTER ASSOCIATES 175 
514 MAGIC / MSE 401$ 21 
30 EDUCATIONAL 
61-62 ABACUS SOFTWARE 88 
$ IVI PUBLISHING 104 
* MCGRAW HILL NRI (N.A.) 236A-B 
31 ENGINEERING/SCIENTIFIC 
272-273 INTERGRAPH 160-161 
143-144 ITERATED SYSTEMS 242 
133-134 LANDMARK RESEARCH INTL CORP 184 
32 ENTERTAINMENT 
307 MICROPROSE SOFTWARE 283 
33 GRAPHICS 
64 AITECH INTERNATIONAL 83 
155-156 ARISTO GRAPHIC SYSTEMS (INTL) 93 
155-156 ARISTO GRAPHIC SYSTEMS (U.S.) 93 
77 COREL SOFTWARE 29 
196-197 LEAD TECHNOLOGIES 266 
275-276 NANAO USA CORP (N.A.) 123 
34 MACINTOSH 
557 LOGIC PROGRAMMING ASSOCIATES (INTL) 240 
35 MAIL ORDER 
А COMPUTER DISCOUNT WAREHOUSE 268А:Р 
176 COMPUTER DISCOUNT WAREHOUSE 268-269 
504 COMPUTER QUICK (INT'L) 214 
202 DATACAL DIRECT 282 
512 GREY MATTER LTD 4015 14 
36 MATHEMATICAL/STATISTICAL 
132 STATSOFT 
135-136 SYSTAT INC 201 
37 MISCELLANEOUS SOFTWARE 
525 ON TIME MARKETING 4015 12 
38 ON-LINE SERVICES 
450 BIX 307 
39 OPERATING SYSTEMS 
. MICROSOFT CORP 11 
s NETWORK COMPUTING DEVICES (N.A 89 
124 QUARTERDECK OFFICE SYSTEMS 43 
172-173 ROBERTSON-CARUSO & ASSOCIATES 42 
220-221 UNICORE SOFTWARE 295 
40 PROGRAMMING LANGUAGES/ 
TOOLS 
166 ANGOSS SOFTWARE INTERNATIONAL 203 
69-70 BORLAND INTERNATIONAL CIl-1 
* CD SELECT 79 
164-165 CRYSTALOGIC, INC 235 
B1 EASTERN SYSTEMS 102 
* IBM PERSONAL S/W PRODUCTS 116-117 
535 IBM PERSONAL SOFTWARE 4015 5 
196-197 LEAD TECHNOLOGIES 286 
557 LOGIC PROGRAMMING ASSOCIATES 240 
514 MAGIC / MSE 4015 21 
е MICROWAY 214 
§25 ON TIME MARKETING 4015 12 
119 PHAR LAP SOFTWARE INC 96 
: POWERSOFT CORP (N.A.) 48A-B 
152 POWERSOFT CORP (N.A.) 48-49 
130 SEQUITER SOFTWARE INC 230 
158 SUN PRO (N.A.) 12-13 
522 SYMANTEC (INTL) 165 
141 WATCOM 25 


Category No. 

inquiry No Page No. 

41 SECURITY 

63 ALADDIN KNOWLEDGE SYSTEMS 71 
501 CHERRY MIKROSCHALTER GMBH (INTL) 182-183 
153 DALLAS SEMICONDUCTOR 148 
82-83 ELIASHIM MICROCOMPUTERS 238 
508-509 EUTRON 4015 8 
510-511 FAST HARDLOCK 40157 
87-88 GLENCO ENGINEERING 103 
162-163 MARX DATENTECHNIK GmbH 86 
126-127 RAINBOW TECHNOLOGIES 57 
131 SOFTWARE SECURITY 180 
160-161 — WIBU (INTL) 42 
160-161  WIBU (U.S.) 42 
45 UNIX 

287-288 AGE LOGIC (N.A.) 121 
84 FRAME TECHNOLOGY (N.A.) 73 
269 HUMMINGBIRD COMMUNICATIONS 152-153 
540-541 INTERSTELLAR SYSTEMS LTD 405 12 
5 NETWORK COMPUTING DEVICES (N.A.) 89 
291-293 VISIONWARE 137 
46 UTILITIES 

63 ALADDIN KNOWLEDGE SYSTEMS 71 
190 ALLMICRO 264 
184-165 CRYSTALOGIC, INC 235 
133-134 LANDMARK RESEARCH INT'L CORP 184 
159 LOGICIELS ET SERVICES DUHEM 240 
189 MICRO 2000 279 
122 PKWARE INC 78 
279 PKWARE INC 138 
248-249 TAPEDISK CORP 294 
281-282 TOUCHSTONE SOFTWARE 130 
47 WINDOWS 

61-62 ABACUS SOFTWARE 88 
157 ASK ME MULTIMEDIA CENTER 238 
269 HUMMINGBIRD COMMUNICATIONS 152-153 
99 KEA SYS LTD / ATTACHMATE CANADA 94 
133-134 LANDMARK RESEARCH INTL CORP 184 
557 LOGIC PROGRAMMING ASSOCIATES 240 
307 MICROPROSE SOFTWARE 283 
275-276 NANAO USA CORP (N.A.) 123 
230 PACIFIC SOFTWORKS 295 
118 PERSOFT INC 91 
172-173 ROBERTSON-CARUSO & ASSOCIATES 42 
220-221 UNICORE SOFTWARE 295 
48 WORD PROCESSING/DTP 

202 DATACAL DIRECT 282 
84 FRAME TECHNOLOGY (N.A.) 73 
552 LIGATURE LTD 4015 10 
49 BOOKS/PUBLICATIONS 

61-62 ABACUS SOFTWARE 88 
Ы BUSINESS WEEK 48-49 
Е BUSINESS WEEK 284PC-1 
a BUSINESS WEEK 284NE-1 
Е COMPUTER BOOK CLUB (N.A.) 204A-B, 205 
113 OSBORNE MCGRAW-HILL 239 
3 UNIXWORLD 285 
51 MISCELLANEOUS 

z BYTE SACK ISSUES (INTL) 197 
E BYTE EURODECK (INTL) 196 
" BYTE EUROPEAN RESELLER (INT'L) 147 
: BYTE REPRINTS 284PC 4 
Ы BYTE SUB MESSAGE 245 
Р CREATIVE ЕХРО 163 
Е DATAPRO (INT'L) 12-13 
549 DECUS / TALLEY MANAGEMENT GROUP 285 
Р NETWORLD+INTEROP 94 220 
546 THE COMPUTER MUSEUM 264PC 2 
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EDITORIAL INDEX 
PE 


For more information on any of the companies covered in articles, columns, or news stories 

in this issue, circle the appropriate inquiry number on Your Direct Link Card. Each page number 
refers to the first page of the article or section in which the company name appears. IS pages 
appear only in the international edition. 


inquiry No. Page No. 
А 
1302 Absoft 258 
1125 Access Computers 206 
Technologies 
1000 Accion Technology 229 
1126 Аста Computers 206 
1131 Adaptec 253 
980 ADB 74 
1001, Addtron 229 
1002 
Adobe Systems 44, 139 
a Advanced Logic Research 206 
Aldus 44, 119, 139 
1447 Amber Logic 4015-4 
1106 Ambra Computer 206 
1107, American Multisystems 206 
1128, 1129 
Apple Computer 10, 22, 44, 
119, 131, 139, 185 
1282 Artisoft 257 
1086 Ask Me Multimedia Center 189 
1138 Aspen Computer 254 
1130 AST Research 206 
1075 AT&T Paradyne 173 
1278 Atticus Software 256 
1133 Atto Technology 253 
1308, Avalan Technology 259 
1068 
1065, Axis Communications 181,252, 
1442 4015-10 
1439 Aydin Controls 4015-8 
B 
1431 Blue Chip Technology 4015-6 
Borland Intemational 41, 119, 139 
С 
1450 Cadkey 139, 4015-15 
1078 Carrera Computers 109 
1294 Chattahoochee Software 259 
1066 Chipcom 252 
1464 Cimlinc 405-24 
1458 Clares Micro Supplies 405-16 
1271 Clarity Software 256 
1003, CNet 229 
1004 
1346 Compaq Computer 206 
1347, CompuAdd 206 
1348 
1326 Computer Associates 139, 241 
Intemational 
1283 Corel Systems 119, 139, 257 
| э) Cornell Computer Systems 206 
1318 Creative Labs 241 
1434 Cristie Electronics 4015-3 
1005 CT Continental 229 
1317 Супх 241 
D 
1424 Datafleet 4015-3 
1061 Datalogic 253 
1438 Dataplex Computers 401S-12 
1067 Data Race 252 
1351, Data Storage Marketing 206 
1352 
1141 Data Translation 254 
1427 Daltatronics 4015-4 
976, ОЕС 22, 74, 109, 119, 
1065, 1080, 1110, 139, 149, 181, 
1111, 1354, 1355 206, 252 
Оеп Systems 99 
1108, Dell Computer 22, 206 
1109, 1353 


1079 Deskstation Technology 22, 109 
1112 Duracom Computer Systems 206 
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Inquiry No. Pago No. 
1356, Dyna Micro 206 
1357 

E 
1113 Eastern Tech 206 


Edinburgh Portable Compilers 139 


1423 Elonex 4015-6 

1137 Epson America 254 
F 

1453 Fabmaster 4015-15 

1324 Fargo Efectronic Services 241 

1297 Forté 257 
G 

1114, Gateway 2000 206 

1358 

1073 Giltro-Electronics & 253 
Associates 

1136 Global Village 254 

1087 Gold Disk 189 

1006 Grand Computer 229 

1007 GVC 229 
H 

1461 HarperCollins Electronic 4015-16 
Reference 

1313 Hercules Computer 241 
Technology 

1359 Hertz Computer 206 

987, Hewlett-Packard 22, 74, 99, 

1063, 1082, 109, 119, 139, 

1325,1360 173, 181, 206, 237, 241, 252 
| 

1361 IBC/Integrated Business 206 

ulers 
1081, ІВМ 10, 22, 44, 109, 119, 139, 


1115, 1323, 1362 181,185, 206, 237, 241 


1299 ICL 257 
1328 id Software 241 
1008, Info-Net 229 
1009 
1116, Insight Direct 206 
1363 
insignia Solutions 119, 139 
Intel 10, 22, 185 
1281 Intermetrics 257 
International Data 22 


1462 Intemational Data Security 4015-18 


1117 Intemational Instrumentation 206 
979  itasca Systems 74 
Itedo Software 139 
J 
1456, Jandel Scientific 4015-15, 
1465 4015-22 
K 
1010, Katron 229 
1011 
Kopin 22 
1305 Koyn Software 258 
L 
1451 LanMarque'MacVonk 4015-16 
1012, Lantech Computer 229 
1013 
1135 Lantronix 254 
1280 Leading Market Technologies 256 
Геле! Systems Intemational 139 
1293 Ligature Software 259 
1477 Logical Water 4015-24 
1069 Logitech 253 
1014 Longshine 229 
1425 Longshine Electronics 4015-3 
Lotus Development 41,119 


inquiry No. Page No. 
М 

1088 Macromedia 44, 189 

1091 Mainstay 173, 199 

983 MAK Software Consultants 74 


1072 
1062, 
1319 


1364 
1289, 
1306 
1310 
1174 
1118, 
1365 
1076 
1119, 
1 


Maxi Switcn 253 
Media Vision 241, 254 
Mega Computer Systems 206 
Mentalix 258, 259 
MetaCard 259 
MicroAccess 253 
Micro Express 206 
Microfield Graphics 173 
Micron Computer 206, 254 
366, 1 
Micro Price Direct 4015-4 
Microprose 241 
Microsoft 119, 139, 149, 
181, 237, 241 

MicroSource 206 
MicroTech 206 
Mips Technologies 22, 139 
MIS Computer Systems 206 
Mitsuba 206 
Modus Software 173 
Motorola 10, 22, 44 
MVD 4015-3 
М 
National Instruments 4015-20 
NCR 206 
NEC Technologies 109 
NeoSoft 256 
New Media Graphics 254 
Next 237 
Nighthawk Electronics 4015-10 
Мока 4015-12 

Telecommunications 
North Coast Software 258 
Novell 139 
Number Nine Computer 241 
NuTek 119 
0 
Object Design 74 
Objectivity 74 
Oki Systems 4015-6 
OldB 4015-18 
Ontos 74 
Oracle 139 
O2 Technology 74 
P 
P&W Technologies 258 
Pacific Gold Coast 256 
Paladin Software 257 
Passage Systems 99 
Patton Electronics 253 
Persistent Data Systems 74 
Pfait 4015-12 
Pheecom 229 
Pinnacle Micro 253 
Pioneer New Media 

Tech i 241 
Poet Software 74 
Pole Position Services 4015-22 
PolyCon Data Systems 4015-4 
PowerOpen Association 119 
Priberam Informatica 4015-15 
Pro Engineering 256 
Prosoft 4015-16 
ProWorks 258 


inquiry No. Page No. 
Q 
1089 Q/Media Software 189 
1132 Quadrant Components 254 
1373 Quantex Microsystems 206 
1473 Quest Associates 4015-20 
R 
1064 Radius 252 
989 Raima 74 
1430 RCE 4015-6 
1016, R.P.T.!. Intemational 229 
1017 
1300 Russell Information Sciences 257 
S 
981 Scientific Services 74 
977 Servio 74, 99 
Sharp Microelectronics 22 
1460 Shrink-Wrap Software 4015-18 
1455 Siemens Nixdorf 4015-15 
1274 Sietec 259 
1316 Sigma Designs 241 
Silicon Graphics 44,99 
1070 Silicon Valley Bus 252 
Software Publishing 119, 139 
1320 The Software Toolworks 241 
1267 Sonera Technologies 258 
1275 Specular Intemational 139, 256 
1303 Spider Island Software 258 
1272 Spry 257 
1290 Spyglass 259 
Standard Microsystems 185 
1292 Storage Dimensions 259 
1084 Sun Microsystems 22, 44, 109, 
139, 237 
1018, Surecom 229 
1019 
1315 Symantec 22, 241 
T 
1457 Targetfour 4015-16 
990 Tensegrity 74 
1307 Trinzic 259 
1432 TriSys 4015-8 
1077 Tut Systems 185 
U 
991 UniSOL 74 
1121 Unisys 206 
ү 
965 VC Software 74 
992 Versant Object 74 
1446 Viglen 4015-4 
1284 Visionary Software 257 
1288 Visual Cybemetics 258 
1291 Visual Numerics 259 
1090 Vividus 189 
W 
1273 Wang Laboratories 258 
WinSoft 139 
Wolfram Research 139 
WordPertect 119, 139 
1374 Wyse Technology 206 
X 
1122, Xi Computer 206 
1375 
1123 Xinetron 206 
1 
1124, Zenon Computer 206 
1376 
1103, Zero One 229 
1104 


BIR: Your Loach 
to the Internet! 


a А (7; Give BIX a try with our new 5 for Free Offer! Join BIX 


„© . today and get 5 hours of evening and weekend access for free! 


5 hi Take the rest of the calendar month to explore BIX, and then 
E lirs für Fi continue for our standard $13 monthly membership fee. 
= Грр Further details and complete rate information are 


provided during registration. Using any communications 


| 
г 


"C ШШШ А“ program, dial 1-800-695-4882. At the "logon" prompt enter bix. 

гу“ Then at the "name?" prompt enter bix.byte39. If you have any 
questions, call us at 1-800-695-4775 (voice). Or fax us at 617-491-6642. 

Send Internet mail to info@bix.com. Windows users can order BIXnav, our graphical 


interface for BIX, for easy point and click access. Details are available during registration. 


Under tha 5 fot Free pian, дауште rates ($9/hr ) apply for access dunng prime time hours. The 5 for Free offer is validi for Titre members only. 


Circie 450 on Inquiry Card. 


The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 


your way around the Internet. 


These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 
Anytime you need help, just join our 
special 'internet' conference and get 


fast answers to your questions. 


As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much more! 
BIX and the Internet together provide 
the largest and most effective technical 
resource for computing professionals. 


And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect. Try BIX today through our 
special 5 for Free offer - and become 
part of the top technical team! 


If you can hack it 


Fred R. Shapiro 
The First Bug 


Exposing the myth behind the 


first bug reveals a few tales 


tymological folklore is remarkably per- 
sistent. Neither lack of documentation, 
nor lack of plausibility, nor even out- 
right disproof seems to pose much of an 
obstacle to the career of a colorful word- -Story. For ex- 
ample, the term hooker, meaning “prostitute,” is fre- 
quently said to be derived from the name of a Civil War 
general. The fact that the OED (Oxford English Dictio- 
nary) records the use of hooker in this sense as early as 
1845, long before General Hooker came on the scene, 
has had little impact on the popularity of this tale. 

A spurious account of the origin of the computer terms 
bug (“a defect in hardware or software") and debug (“to 
eliminate such defects") has become the most popular 
item of etymological folklore of our time. The legend 
derives the terms from an actual moth found inside an 
early computer by the pioneer computer scientist Grace 
Murray Hopper. A typical recital runs as follows: 

"One day in the 1940s, Harvard’s famed Mark I—the 
precursor of today's computers—failed. When the Har- 
vard scientists looked inside, thev found a moth that had 
lodged in the Mark I’s circuits. They removed the moth 
with a pair of tweezers, and from then on, whenever there 
was a problem with the Mark I, the scientists said they 
were looking for bugs. The term has stuck through the 
years." (Dun's Business Month, February 1983) 

In some versions, the moth is said to have inspired the 
scientists to speak from then on of debugging the com- 
puter, with bug originating as a later derivative of debug. 

This moth myth has been repeated in countless com- 
puter dictionaries, textbooks, guides, and histories. Even 
an ostensibly scholarly journal, the Annals of the Histo- 
ry of Computing, has worked hard to promote the story. 

1 must note that there does appear to have been a moth 
found in the Mark II (not the Mark T) by Hopper and hier 
colleagues at Harvard. It is preserved at the Naval Mu- 
seum in Dahlgren, Virginia, taped to Hopper's log of 
September 9, 1945. However, the claim that computer 
defects are called bugs because the moth was found is cas- 
ily disproved. The OED records such a meaning of bug 
(4b; "a defect or fault in a machine, plan, or the like") as 
early as 1889. In that year, the Pall Mall Gazette (March 
11) reported that “Mr. Edison... had been up the two pre- 
vious nights discovering a ‘bug’ in his phonograph—an 
expression for solving a difficulty, and implying that 
some imaginary insect has secreted itself inside and is 
causing all the trouble.” 

On November 18, 1878, Edison wrote to Theodore 
Puskas, “It has been just so in all my inventions. The 
first step is an intuition—and comes with a burst, then dif- 
ficulties arise. This thing gives out and then that— 
"Bugs"—as such little faults and difficulties are called— 
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show themselves and months of anxious watching, study 
and labor are requisite before commercial success—or 
failure—is certainly reached” (Matthew Josephson, Edi- 
son: A Biography, John Wiley & Sons, 1992, page 198). 

It is plain from citations in the OED, the Dictionary of 
Americanisms, and the 1878 Edison quotation that, moth 
notwithstanding, the computer term bug was merely a 
specialized application of a general engineering term 
dating from the 1800s. This meaning was common 
enough by 1934 to be recognized in Webster’s New In- 
ternational Dictionary: “bug, n...3. A defect in appa- 
ratus or its operation... Slang, U.S.” 

Hopper and her colleagues must have thought the dis- 
covery of the moth remarkable because mechanical de- 
fects were already called bugs. Her September 9, 1945, 
log entry, which reads, “First actual case of bug being 
found,” makes this quite clear. Even the verb debug must 
have predated Mark II, since the OED cites a 1945 use in 
the Journal of the Royal Aeronautical Society, which 
was probably preceded by several years of oral use in 
engineering slang. 

The argument is clinched by remarks made by J. Pres- 
per Eckert, the coinventor of ENIAC, the first fully elec- 
tronic digital computer. In an interview in Computer- 
world (George Harrar, “In the Beginning ...," November 
3, 1986), Eckert was asked, “Do you know how the term 
bug originated?” He replied, “I know how Grace Hopper 
thinks it originated. She tells this fanciful story. As far as 
I know, this was a term in use by engineers, both me- 
chanical and electrical, for difficulties in the equipment 
long before Grace Hopper ever heard of any of these 
things. What it amounts to is that it was a new term to 
Grace. I've never called her up and told her that that's 
nuts, but it is nuts. That term was in wide use before 
then.” Bi 


Fred R. Shapiro is associate librarian for public services and lec- 
turer in legal research at Yale Law School. He is also the editor of 
Ihe Oxford Dictionary of American Legal Quotations (Oxford Uni- 
versity Press, 1993). He can be reached on the Internet at shapiro@ 
valevm.cis.yale.edu, or on BIX c/o "editors." 
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Dells built-in trackball US. tacked-on trackballs. (Makes you wonder what else they forgot.) 


Crisp, clear active matrix or dual-scan STN color displays US. washed-out pastels on single-scan passive screens. 
Рейх affordable Type ШШ PCMCIA expansion for industry-standard peripherals US. overpriced proprietary accessories. 
; Ase to dedicated notebook technicians 24 hours a day, 7 days a week VS. access to an answering machine. 
33MHz with local bus video US. 25MHz with standard ISA video. (No comparison.) 


45 days of Getting Started software support US. you're on your own. 


DELL LATITUDE MOBILE COLOR FEATURES COMMON TO 


$2,449 


e INTEL® i486 SX 
ў ре DRIVE SLENHANCED 
33MHz PROCESSOR 
WITH 512K VRAM 
DELL BEST BUY © TYPE И/Ш PCMCIA 
DELL LATITUDE MOBILE EXPANSION SLOT 
SALES MANAGER e 3,5” DISKETTE DRIVE 
$2,799... NTN 
Business Lease: $ 104/MO. WINDOWS 3.1 
« 4MB OF RAM e DIMENSIONS: 
• 170MB HARD DRIVE 8.6” x 11.7* x 1.7" 
e ACTI-CONTACT MANAGER e WEIGHT: 6.4 LBS. 
e MICROSOFT POWERPOINT : MS МЕ 
e MICROSOFT WORKS OMM 
TOOLS IN 1 PACKAGE} 
„ 24/96 FAX MODE 
24/96 FAX MODEM ‚машы 


* ATTACHE CARRYING CASE 
ORDER CODE#5000703 


DELL LATITUDE MOBILE 
POWERPACK 


$2999. 


Business Lease: $111/MO. 

e BMB OF RAM 

e 170MB HARD DRIVE 

e 14.4 FAX MODEM 

* EXTRA BATTERY 

* ATTACHE CARRYING CASE 
ORDER CODE #5000704 


Feature for feature, dollar for 
dollar, well place the new Dell 


THESE CONFIGURATIONS: 


• 95* DUALSCAN 


ONLINE 


E 
cem cm fer E 


more features and support on any 
other notebook starting at $1,699: 


Latitude" up against Bundled with the options above, DOLL 

any notebook in the challenge gets even tougher. TO ORDER, CALL 

its class. Any time. Call 1-800-247-2117 tiow to order (^ 247 91 

Any place. And we the new Dell Latitude. „оу крс 
challenge you to find And доп settle for anything less. сойо юовназоті menco cme 2247311, xevcooe #ПЕВ 


FOR THOSE OF YC 
BORN INTO Pí 


o 
e 


Mullons of WINMARKS** 


15 


Upgrade to a virtual screen 


monitor by adding our optional ü а шы 
IMB УКАМ and IMB DRAM By adding the #9GXE card, 
upgrade. Then you can pan the new Dell Dimension XPS 
across multiple applications WINMARK performance 
while you work. is up to 1.6 times faster than 
standard УСА“ 


ў 


$3499 


Our multi-session, double- 
spin CD ROM drives come 
with a special edition of Aldus 
PhotoStyler and are Kodak 
Photo CD compatible. 


—ELI— —— rm 
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DELL DIMENSION XPS P60 PENTIUM SYSTEM 


(Other systems featured are not pictured.) 


There are plenty of ways to attain it. Take the CD ROM drive for example. Its double- 

Our Dell Dimension XPS P60 systems are all spin technology delivers nearly twice the data transfer 
Pentium processor based, and our i486 systems can rate of single-spin drives. Irs multi-session, which 
easily be upgraded to Pentium Overdrive. Every Dell means it’s Photo CD compatible and you can have 
Dimension system on this page features accelerated your CDs printed on up to four separate occasions. 
local bus video. The rest of the specs read like a Even its motorized loading tray is state-of-the-art. 


power user's wish list of the latest Video on this XPS system is supplied by a =9СХЕ 
technological innovations. video card that delivers 26 million WINMARKS;' 
11993 f D. Power and Assocuites Desktop Personal Computer Satisfacar Study conducted amoung 1.956 user respondents. :25MHz, monochrome system. “Prices valid in the U.S. only. 


Corporauon. MS-DOS атый Microsoft are registered trademarks und Wmdows is a mademark of Microsoft Corporation. Peavey is a registered trademark of Peavey Electrorucs Corp. WR 
Dell dusclams proprietary interest in the marks and names of others. ©1994 Ded Computer Corporation. All nghrs reserved. 


U WHO WEREN'T 
WER, BUY IT. 


Pictured System DELL DIMENSION XPS 450V i486 DX2 50MHz SYSTEM 
DELL DIMENSION XPS P60 PENTIUM 60MH: SYSTEM $2,199 


$3,499 Business Lease: $81/Mo. 
Business Lease: $129/Mo. * 8MB RAM * 64MB Max RAM * |MB Video RAM 

* 16MB RAM • 128MB Max RAM * IMB Video RAM * 450MB Hard Drive • 3.5" 1.44MB Diskette Drive 
• 256KB External Cache » V515 Color Monitor * Upgradeable to Pentium Overdrive * MS-DOS 6.2/Microsoft Windows 
• 528MB Hard Drive (15° CRT, 1024 x 768, .28mm, NI) * 7 Expansion Slots Total 3.1/Mouse 
* Multi-session, Double-spin CD ROM ° 3.5" 1.44MB Diskette Drive (5 ISA, 1 VL/ISA Available) 

Drive • MS-DOS 6.2/Microsoft Windows * VL #9GXE Video Accelerator Card 
* 7 Expansion Slots Total 3.1/Mousc with Video Control Panel Software 


(3 ISA, 1 PCI, 1 PCI/ISA Available) e VS15 Color Monitor 
e PC] *9GXE Video Accelerator Card е (15" CRT, 1024 х 768, .28mm, NI) Order Code #5000655 


with Video Control Panel Software Order Cade #500065 1 


DELL DIMENSION XPS 466V i486 DX2 66MHz SYSTEM 


DELL DIMENSION 433SV i486 SX 33MHz SYSTEM $7 599 
, 
$1,399 Business Lease: $96/Mo. 
Business Lease: $52/Mo. * 8MB RAM * 64MB Max RAM * VL «9GXE Video Accelerator Card 
* AMB RAM * 64MB Max RAM * 3.5" 1.44MB Diskette Drive * 450MB Hard Drive e her IE Panel Software 
А • 270MB Hard Drive * MS-DOS 6.2/Microsoft Windows e Multi-session, Double-spin CDROM * #213 о ог Monitor 
) * Upgradeable to Pentium Overdrive?" 3.1/Mouse Drive WB" TEIG ex ie, LORI ND) 


" s . U nr deabl L Pe ti Ove dri 1 3.5" 1.44MB Diskette Drive 

j 5 Expansion Slots Total | ашлы” ше loin к سسجتت‎ 
(3 ISA, 2 VL/ISA Available) 7 Expansion Slots Total 1 

* Accelerated Local Bus Video (4 ISA, 1 VL/ISA Available) „Mouse 

« VS14 Color Monitor Order Cade #5000656 


(14" CRT, 1024 x 768, .28mm, NI) Order Code #5000652 
DELL DIMENSION XPS P60 PENTIUM 60MHz SYSTEM 


DELL DIMENSION 433V i486 DX 33MHz SYSTEM $2,599 
5] 666 Business Lease: $96/Mo. 
Business Lease: $63/Mo. * 8MB RAM * 128MB Max RAM e 3.5" 1.44MB Diskette Drive 
* 4MB RAM * 64MB Max RAM e 3.5" 1.44MB Diskette Drive * 256KB External Cache » MS-DOS 6.2/Micrasoft Windows 


. 4 3.1 
e 340MB Hard Drive * MS-DOS 6.2/Microsoft Windows 450MB Hard Drive e 


Д uw | 3.1 • 7 Expansion Slots Total (4 ISA, 1 
——— = ш PCI, PCIISA Availabe) 
(3 ISA, 2 VL/ISA Available) e hue 


* Accelerated Local Bus Video * NR Fuel 
* VS14 Color Monitor * VSM Color Monitor x 
(14° CRT, 1024 x 768, .28mm, NI) Order Code #5000653 (14" CRT, 1024 x 768, .28mm, NI) Order Code #5000657 


DELL DIMENSION XPS P60 PENTIUM 60MHz SYSTEM 
DELL DIMENSION 466V i486 DX2 66MH: SYSTEM $2,999 
1 


S] ,999 Business Lease: $111/Mo. 
Business Lease: $74/Mo. * SMB RAM * 128MB Max RAM * VSI5 Color Monitor 

* 4MB RAM • 64MB Max RAM * 3.5" 1.44MB Diskette Drive * 256KB External Cache (15" CRT, 1024 x 768, .28mm, NI) 
* 450MB Hard Drive * MS-DOS 6.2/Microsoft Windows * 450MB Hard Drive * 3.5" 1.44MB Diskette Drive 
" Ungradeable to Pentium Overdrive 3.1/Mouse © Multi-session, Double-spin CD ROM * MS-DOS 6.2/Microsoft Windows 
* 5 Expansion Slots Total Drive 3.1/Mouse 

(3 ISA, 2 VL/ISA Available) • 7 Expansion Slots Total (3 ISA, 
* Accelerated Local Bus Video 1 PCI, 1 PCI/ISA Avatlable) 
• VS14 Color Monitor * PCI Video Card 

(14" CRT, 1024 x 768, .28mm, N1) Order Code 45000654 • IMB Video RAM Order Code #5000658 


3 levels of magnification and on-the-fly resolution switching. 

And you have the security of knowing your system is 3 
backed by the computer company that ranks highest in L 
customer satisfaction — according to the 1993 J.D. Power 
and Associates Desktop Personal Computer Customer TO ORDER, CALL 
Satisfaction Study among business users! 800- 2 8 4. ] ] 5 () 

So get your hands оп all the power you ever wanted. 

HOURS: MON-FRI 7AM-9PM CT SAT IOAM-6PM CT SUN 12PM-5PM CT 

Even if you werent born into money. IN CANADA? CALL 800-668-3021. KEYCODE #1 1EBC 


some products and promotions not atwluble in Canada от Mexico. "Business leasing arranged by Leasmg Group. Inc. The Intel Inside and Pentium Processor logos, i486, Pentium and Overdrive are trademarks of Intel 
MARKS test results obtamed by runnmg WINBENCH version 3.11 at 1024x2048. 256 colors, Parnn screen image source: Kodak Photo CD Photo Sampler. 1991 Eastman Kodak Company. Photographer: Steve Kelly. 
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GOMHz Pentium E Multi-session, double-spin 
microprocessor. Wow. — | CD КОМ drive 
8MB RAM One 3.5” diskette drive 
450MB hard drive ten m comes 
rom the company 
256KB external cache that ranked highest in 
; the 1993 J.D. Power 
PC! video card aie pani 
IMB video RAM Computer Customer 


Satisfaction Study among 
business users! 


(^- $2999 | 
x Мали: 
Business Lease 1 /month 


Multimedia Sound 
upgrade including 
Sound Blaster 16 
and Peavey’ Speakers 
available for an 


additional $199. 


MS-DOS’ 6.2, Microsoft 
Windows™ 3.1, and a mouse 


S15 Color Monitor 


(IS" CRT, 1024 % x 768, .28mm, NI) 


pentium 
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DELL DIMENSION™ XPS P60 PENTIUM" SYSTEM 


You might think you've been clippin right along nearly twice as fast as any i486 chip. Then call the 
with your i486™ Well, sit down in front of one of 800 number below and find out how simple it is to 
these babies and find out what speed is all about. finance a new Dell Pentium System. You wont 

Take a minute to read the features up there by the find anything in the same league. Not with all chat 
monitor — starting with that sweet power. And not for $2,999. Yeah, 


little 60MHz Pentium chip that's DOLL $2.999. That’s the kicker. 


TO ORDER, CALL 


800-948-3355 


HOURS: MON-FRI ZAM FPM CT SAT TOAM-6PM CT SUN 12PAA-5PM CT 
IN CANADA? CALL 800-465-302! «EYCODE #11ED4 


Order Code #5000638 


HOVI J.D. Power and Associates Desktop Personal Compniter Satisfaction Study combtected umeme 1.950 user respondents. 


